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consistent throughout the length of 
the plates. The. width of the gap 


i Head-on view of Fusarc marine 
type automatic deck welder in 
` position to carry out fillet weld. s 


naturally depends on the metal thick- 
ness involved, and usually varies from 
din. to jin. 


The Fusarc deck welder employing 
Fusarc. “ industrial ?” type continuous 
fully fluxed electrode will carry out 
welds of this character at high speed, 
giving penetration well into the 
supporting beam, and providing a neat 
semi-Hush "weld on the surface. 
Welding speeds vary considerably 
according to the degree of perfection 


USE OF STAINLESS 


JPROMINENCE has been given in 
America, and has been echoed in 
this country, to the effect of salt water 
corrosion on the safety factor and 
fatigue limit of propeller shafts. It 
is clear that reduction of the safety 
factor in design is the point aimed 
at, and. in this connection it is 
interesting to give a short account of 
procedures used to increase the resis- 
tance to corrosion of propeller shafts 
which have already been in service. 


in fiting up the plates, but the 
process is very considerably faster 
than the manual method apart from its 
advantages of consistency. Having 


tegard to the rapidity with which this 
machine can be “ got to work," the 
efficiency factor of the plant is high. 

Another useful application is pro- 
vided in the plug 


welding method 


^" 


employed to supersede the riveting of 
a deck plate to a beam on the under- 
side. In this case the width of plate 
spans three beams, and the method 
is employed to secure the plate to the 
centre beam. In plug welding, the 
plate only is punched, so that by 
welding in the punched holes the 
beam on the underside is well secured. 

As an instance of the speed and 
efficiency with which the Fusarc 
deck welder carries out this work the 
following figures are interesting. 


SEES ELECTRODES 


This procedure has been developed 
as a means of repair or maintenance, 
but its use must now be considered 
as an application to be carried out 
before installation. This fact has 
been recognised so clearly by certain 
Continental shipyards that it has been 
their practice to build up these 
shafts, or parts of them, with surface 
layers of special corrosion resistant 
material. 


By means of arc welding, a single 


On jin. plate having gin. diameter 
holes the welder fills the hole with’ 
weld metal leaving a neat semi-flush 
surface and having good penetration 
into the supporting beam over the 
full diameter of the hole. Each plug 
is completed within about 22 seconds, 
and on an average some 80 plug welds 
per hour can be carried out im 
this way. 

Apart from site welding on decks 
and tanks, this machine tool сан be 
employed for the prefabrication of 
various sections, particularly bulk- 
heads where further extensive runs 
of butt welding are required, and a 
special feature in this connection is 
that as the machine is*independent of 
any form of track it cam be used on 
curved joints. Thus it is possible to 
follow the contour of a section, or for 
that matter the contour of the decking 
on site. 

This mobile deck weldër employs a 
special type of fully fluxed continuous 
electrode having -exceptionally good 
mechanical characteristics, It is of 
patented construction permitting weld- 
ing current contact to be made with the 
core wire without impairing its fully 
coated properties. The type recom- 
mended for ship construction is known 


as "industrial" the mechanical 
characteristics of which are as 
follow :— 

Ultimate strength 27/30 tons per sq. in. 
Vield Point  ... ... . 22/24 tons per sq. in. 


Elongation, 2-in. .. 85 per cent. 


Reduction of aren 55 per cent. 
Izod impact value . 80 ft. Ibs 
Brinell Hardness No. ... 150 


This electrode is available by the 
ton in the form of coils weighing from 
40/50 lbs. It is armoured against 
damage in handling or use, by a steel 
tape outer covering, and is supplied in 
watertight drums of 4 cwt. capacity for 
convenience of handling and storage. 

To sum up, this is a British pro- 
duced machine tool for arc welding, 
mobile, easily operated by unskilled 
labour giving high output and efficient 
results. It is expected to fill a place 
of growing importance in the ship- 
building industry. 


or sometimes double layer of austenitic 
material is deposited on the shaft. 
Electrodes commonly used for this 
purpose are of the 18 per cent. 


By ЕС BOURNE-VANNECK 
(Philips Industrial) 


chromium, 8 per cent. nickel, 34 per 
cent. molybdenum type, and results 
have so justified this application that 
it has become standard procedure in 
these yards. The well-known corro- 
sion resistant properties of this 
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material are especially suited to sea 
water conditions, 

Welding procedure requires a 
certain amount of elementary precau- 
tion. If controlled heating can be 
provided, a temperature of 300 degs. 
Cent. should be reached and more or 
less maintained during welding. It is 
open to question whether preheating 
is an advantage or not. Too often it 
is found that preheating arrangements 
are primitive in many shops, and in 
such cases it is far better left alone. 

Welding on to a preheated shaft 
presents certain discomforts to the 
welder, and no serious disadvantages 
have occurred when welding these 
shafts in the cold state. Freak con- 
ditions such as frosty mornings in 
open shops are, of course, excepted. 


The first run of weld metal should 
be applied circumferentialy to the 
shaft, so as to provide a shelf and 
eliminate craters at the end of a longi- 
tudinal run. The first layer of weld 
metal is then deposited longitudinally, 
and the shaft turned 180 degs. and a 
second run put down. Subsequent 
layers are applied by turning the 
shaft 90 degs. in order to distribute 
the placing of the weld metal. The 
shaft should be placed оп suitable 
supports or “ V " blocks, and care 
should be exercised to avoid uneven 
movement or the putting of any extra 
strains on the shaft, as it is well 
known that distortion or buckling is 
an ever-present risk with this class of 
work. 

The size of electrode that should be 
used is 8 s.w.g. (occasionally 6 s.w.g.) 
connected to the positive pole, direct 
current. Peening offers some advan- 
tage, provided it is done while the 
eld metal is turning from bright red 
to dull red. If it is possible to deposit 
a second layer of weld metal, machin- 
ability is much improved, and pitting 
and other irregularities in the surface 
are eliminated. The second run 


should be deposited in the opposite 
direction to the first. To allow for 
two runs, of course, the shaft should 
be prepared about 3/32nds. of an inch 
under size. The two layer deposit 
gives less dilution with the parent 
metal and consequent ease of machin- 
ing. In carrying out this application 
it is important to continue welding and 
to avoid prolonged interruptions. The 
provision of several welders on the 
same job will in many cases eliminate 
some of the turning and avoid the 
complete interruption of the work in 
progress. 


Efforts to convince marine engineers 
in this country have not been an un- 
qualified success, but there are signs 
now that interest has been aroused, 
and it is confidently expected that if 
similar results are obtained from trials 
here as they have been obtained in 
other countries, then a case will have 
been made out for the adoption of this 
method as standard practice. 


Surfacing by arc welding is a very 
useful, but little known application, of 
rapidly developing engineering prac- 
tice. Electrodes are on the market 
capable of providing a deposit which 
will stand up to the different types of 
wear encountered, whether abrasion 
such as caused by sand or gravel, 
siding or rolling abrasion, impact or 
corrosion. 

Machine parts or equipment, which 
wear rapidly in service, can be salved 
and a new life, longer in most cases 
than its original, can be provided at 
lower cost by surfacing the part with 
the particular material selected for the 
service the part will have to stand. 
This application, furthermore, permits 
of the fabrication of such equipment 
from standard steel parts and rein- 
forcement by these special deposits at 
the point where the demand is heavy. 

Apart from hard wear, abrasion and 


impact, this method has now been 
extended to the repair and fabrication 
of certain cutting tools. This move- 
ment has been given great impetus by 
the necessity for conserving high speed 
steel, of the 18 per cent. tungsten type. 
Tools which otherwise would be 
scrapped and which cannot be replaced 
to-day can be repaired, and a cutting 
edge put on that will give results equal 
to new high speed steel. 

Carrying the development a stage 
further, it is possible to make new 
tools out of carbon steel or nickel steel 
blanks and by means of a high speed 
steel electrode deposit material suffi- 
cient only for a cutting edge and obtain 
the same service from such a tool that 
has previously been obtained from the 
solid material. Furthermore, such 
tools when worn or damaged can be 
restored quickly and at low cost. 

It is interesting to note that stain- 
less steel is often used as the interme- 
diate deposit between the parent steel 
and high speed steel deposit, as the 
strength and ductility of this chro- 
mium nickel material enables a satis- 
factory bond to be obtained. It is also 
advisable to ensure that the material 
deposited is of actual 18/4/1 steel. 
Alloys or substitutes, although in many 
cases giving excellent results, often 
require slightly different procedures in 
machining, which causes complication 
in the tool room. 

If the deposit of the same material 
as previously used is obtained, stan- 
dard procedures can be adopted, and 
the welded tool put into service to 
replace the original without any altera- 
tion in speed of feed, &c. 

It is worth noting that, although 
claim is made only to deposit material 
equivalent in service to the original 
tool, it is usually found that the welded 
tool gives slightly better results on the 
first cut, and even better results still 
after the first grinding. 


_— 3 xëg.ULCCCL -—  —P — --nn 


SPECIALISED WELDING AND SHIP REPAIRS 


EW things have been more satis- 
fying about ship repairs than the 
speed and dependability with which 
they have been carried out. The most 
versatile aid toward rapid re-condi- 
tioning is welding, the varied applica- 
tions of which have extended in some 
directions with almost revolutionary 
results, so much so in fact that only 
those in constant touch with this class 
of work can appreciate fully its 
wonderful flexibility in meeting widely 
divergent needs. 
In normal times wear and corrosion 
are the common enemy; nowadays 


damage, usually resulting from con- 
cussion, has introduced many special 
needs. “his is an important point, 
for modern electrical and gas welding 
equipment has done nothing to reduce 
dependency upon the operator for a 
superlative result, so far as repairs 
are concerned. It is for this reason 
that a good deal of work is now being 
carried out by welding specialists. 
Often the time factor is all- 
important, and whilst work upon the 
hull usually allows a number of 
operators to be occupied at one time, 
where the machinery is concerned the 


repairs may have to be done in 
cramped quarters. In the case of 
naval ships measures can be taken to 
mitigate shock fracture, whereas 
merchant vessels are relatively vulner- 
able, as no provisions of this kind are 
at all usual. l 


By C. W. BRETT, Minst.W. 
Managing Director of Barimar Ltd. 


Some degree of protection can be 
secured by welding additional supports 
to large components such as the 
exhaust manifolds and expansion 
chambers of oil engines and so on. 
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= o e O O WELDING _IN* SHIPBUILDING АМО БЕАРА 


The practice of building up the crank- 
cases and cylindér mountings of oil 
engines from flame-cut steel plate 
shows increased resistance to heavy 
concussive shock when compared with 
iron castings, but the majority of 
engine bases and frames are cast. 
Not long ago welding specialists 
were called upon to deal with a large 
reciprocating marine engine which 
was sabotaged by her Axis crew. 
Steel bars had been placed beneath 
the throws of the crankshaft, which 
was 19ins. in diameter. When the 
engine was turned this reduced the 
bedplate to some hundreds of pieces. 


order to give time for cooling and 
prevent any liability to distortion. 
Finally, steel plates were shaped to 
cradle the entire bed; these were fitted 
with steel dowel pinus, then welded. 
This entire job was finished in two 
months, and it has proved to be an 
unqualified success. 


Sometimes only a day or two can 
be allowed for quite extensive repairs 
necessitating continuous welding by 
relays of operators. 'These men are 
held in readiness, together with self- 
contained portable equipment, to go 
to any point where their services are 
needed. The emergency squad, as 


[By courtesy of the Lincoln Electric Co., Ltd.. 


Repairs to sabotaged engine of Italian ship Villaperosa, showing some of the welds 
joining braken pieces of cast iron to the main structure of the bedplate, also steel 
dowel pins holding the steel reinforcing plate in place. i 


It was estimated that a full year must 


elapse before the propelling unit could 


be replaced or even the smashed cast- . 


ing renewed, and it was for this 
reason that welding was considered to 
be the only solution if the ship, named 
the Villaperosa, was to be got into rea- 
sonably early service in the Allied fleet. 

In piecing together the broken 
parts and tacking them in position 
after each had been vee'd to an angle 
of 45 degrees, it was found that 
several sections were missing, so 
these had to be replaced. For this 
steel 
required shape. Before the final 
welding was commenced alignment 
was checked carefully. 
were continued for more than 3ins. in 


was used, flame-cut to the ' 


No beads ` 


they are called, have time and again 
done invaluable work often ‘under 
conditions which are extremely difh- 
cult, to-put it mildly. It is all the 
more reniarkable that scientific weld- 
ing engineers undertaking this class 
of work are. willing to give a 
guarantee. i 


The maintenance of many merchant 
ships, cut off from the normal 
sources of replacement parts for théir 
machinery, has created problems which 
time and again, have been met quickly 
and dependably by scientific. welding. 
Jt is common practice to build up 
the journals and’ pins of crankshafts 
which have become worn and scored, 
but even fractured cranks of con- 
siderable size have been put right by 


similar welding methods. Obviously 
care must be taken in the choice of 
the correct electrodes, whilst deposits 
of slag, however small, must be 
eliminated entirely. 

Each layer of welding is inspected 
minutelv after it is put down, and 
the next run has the valuable effect 
of normalising the first; this is the 
reason why multi-layer welding has 
a finer grain structure. As the last 
layer is not normalised it is treated 
as surplus metal and removed, 
so that what remains is wholly 
normalised. Crank breakages are 
usually through a web, and apart 
from securing a full measure of 
strength in the weld it is most impor- 
tant to ensure accuracy of alignment, 
the usual limit being a plus or minus 
tolerance of 0.001.” 

A great deal of valuable scientific 
welding has been carried out upon 
the cylinder heads of oil engines. 
Three components *о# this type were 
received recently; each weighed two 
tons - and had the water jackets 
cracked extensively. A temporary 
repair had been made by fitting 
patches, but water seepage could not 
be stopped, and of course the patches 
were useless in preventing an exten- 
sion of the cracks. Welding was 
undertaken. at the first opportunity. 
The fractures were converted into 
sound metal once more and the holes’ 
that had been drilled and tapped to 
secure the patches were filled in. The 
metal exposed to the heat of combus- 
tion was found to be in good condition 
but had this not been the case welding 
could have been applied with the same 
permanency of result. From the time 
of receipt until all three heads were 
ready for refitting required only five 
days. 

Steam engine cylinders arc welded 
from time to time. Sometimes frac- 
tures are so inaccessible that portions : 
of sound metal are cut away tem- 
porarily so that a perfect weld can be 
made. ‘Then the section removed is 
replaced without leaving a visible 
trace of what has been done. 


Some of the most difficult work 
undertaken by specialists is in regard 
to condensers. Faulty tube plates are 
welded with complete success but this 
work calls for a high degree of skill 
and experience on the part of the 
operator. This is due to the extreme 
care that must be taken to control the 
expansion and contraction. Smashed 
end covers are in some respects more 
simple to deal with but this does not 
imply that such work can be under- 


, taken lightly and without a substantial 


basis of knowledge relating to this 
class of repair. 


Similar remarks apply to marine 
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EXCELATE WORKS Over three-fifths of the world's pre-war refrigerated 
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boilers of all types. “Good work is 
being done in the reconditioning of 
Scotch boilers without removing them 
from the ship. Normally this might 
be considered necessary when a fur- 
nace must be replaced. A great deal 
of time is saved by flame-cutting the 
old furnace into sections convenient to 
handle and then fitting an entirely new 
furnace. This is achieved by building 


the latter in two parts which are welded 
in position and into a single unit. 
Work of this kind sometimes avoids a 


Cylinder head of ship’s oil engine, 

weighing about two tons, badly cracked 

on the water jacket. Patching did not 

effect a permanent repair. The patch 
holes can be clearly seen. 


great deal of supplementary labour 
such as the removal of top hamper in 
order to lift out major items of the 
machinery. 

A difficulty which often crops up 
when dealing with boiler trouble is 
restricted space. Sometimes this can 
be eased a little but mostly it is desir- 
able to change the operator at the end 
of short periods of working. In the 
case of grooving, however, it may be 
feasible to build up the weak places by 
applying new metal externally but the 
precise position must be determined 
carefully. 

At present some of the most interest- 
ing and impressive specialist welding 
repairs cannot be quoted, but an 
instance of clever work is that carried 
out upon the cracked gear casing of a 
turbine. The fracture was some 4ft. 
in length through metal an inch in 

, thickness but complicated by the fact 


that a bearing housing was involved. 
Not only had a high stress load to be 
carried but true alignment was a para- 
mount need. The welding was an 
unqualified success and the job all the 
more creditable because it was under- 
taken without removing the damaged 
casting from the ship. 

One aspect of welding that is often 
overlooked is the improvement in 
resistance to wear and corrosion that 
may be imparted to machinery parts 
that are worn and wasted away. The 
new metal welded in position can be 
chosen with special regard to the 
duty involved, such as hardness to 
repel abrasion or a neutral reaction 
to sea water or other influences which 
may make it difficult to withstand 
wastage. Results equal to the best 
galvanising can be secured by spray- 
ing zinc or other resistant metal, a 
wire or powder of which is passed 
through an oxy-acetylene flame and 
the molten particles forcibly ejected 
by compressed air. 

One of the newest of all scientific 
welding processes is that which 
enables totally dissimilar metals to be 
welded together regardless of the 
widest variation on their respective 
ratio of expansion. The possibilities 
of this new process are, as yet, but 
vaguely realised, but undoubtedly the 
marine applications will be of great 
importance, particularly in connection 
with the trend toward reducing the 
weight of superstructures by the use 
of light metals, for aluminium and its 
alloys, including those of the salt 
water resisting variety, can be welded 
well and truly to steel. 

A vast amount of welding repair 
work has been carried out upon deck 


machinery; in fact, in every depart- 
ment of the ship where metal is con- 
cerned welding provides an invaluable 
means for speedy maintenance. In 
surveying the subject as a whole one 
is impressed by the almost unlimited 
opportunities which can be grasped, 
but not by the inexperienced, for that 
is the full explanation of indifferent 
results; hence the desirability of 
passing on the real problems to the 
specialist. 


The same cylinder head with all oracks 
repaired and holes filled in by scientific 
welding, making the jacket as good as 
when the head came from the makers. 
This is one of three heads all cracked in 
a similar way, which were successfully 
repaired while the ship ‘ turned round '' 
in port. 
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NEW TECHNIQUE F OR FILLET WELDING 
By the Lincoln Electric Со, Ltd, 


URING the past year welding has 


been used much more extensively 
in many war industries—particularly 
in the shipbuilding industry—and in 
addition to the wider use of welding, 
more efficient welding methods and 
procedures have been developed. 

There is nothing new in the use 
of arc welding machines of 500 or 
600 amperes, with electrodes of lin., 
5.16in., and gin. diameter to be used 
with them, but to obtain the most 
advantageous results from equipment 
of this type it is necessary that 
welding shops and shipyards shall be 
laid out for welding, and properly 
equipped. The fastest welding pro- 
duction cannot be obtained unless 
work is welded in the flat position, 
and welded ships are now being 
designed, and yards equipped, to 
permit flat welding. 


More adequate control of arc weld- 
ing procedures, resulting from in- 
creased use and knowledge of welding, 
has led to the introduction of “ Fleet- 
Fillet " welding—a new arc welding 
technique approved by the Admiralty 
and the classification societies. By 
this technique, developed by Lincoln 
engineers, considerable depth of pene- 
tration сап be obtained consistently 
in fillet welds. It has been estab- 
lished that when using the new 
procedure with a given size electrode, 
at a given current, a definite amount 
of penetration will be obtained 
beyond the corner of the fillet joint. 


'This means that there is а greater 
throat thickness than would normally 
be obtained, and consequently а 
' Fleet-Fillet " weld has the same 
strength as a conventional fillet weld 
of greater leg length. The new 
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technique means more feet of weld 
from each electrode, and a greater 
output of finished weld joints per day 
from’ each welding operator. 

About 90 per cent. of the welding 
in a shipyard is fillet welding, and 
the Lincoln Electric Co., Ltd., have 
developed a special type of the 
* Bleetweld " electrode which gives 
the maximum degree of penetration 
when used with the new welding 
technique. 

Much of the work being done in 
welding armour-plate cannot be dis- 
cussed here, but it can be stated that 
armour up to 3ins. thick can be 
welded, and the welding of armour- 
plate up to lin. thick is now common- 
place. "Armorweld " electrode has 


been introduced by the Lincoln Elec- 
tric Co., Ltd., and the company's 
engineers have developed a number 
of welding procedures for different 
typcs of work. 

A foot control for welding machines 
has also been introduced. 'This 
enables the welding current to be 
decreased gradually at the end of a 
run, thereby avoiding craters and 
possible cracking troubles. 

The standard Lincoln “ dual con- 
tinuous " control welding machine is 
now fitted with a new type of control 
box which prevents accidental contact 
with live parts, increases accessibility, 
and eliminates dangers from uninten- 
tional loosening of the lifting hook. 
Another improvement to ensure 


WELDED REPAIR TO BROKEN STERN FRAME 


N ingenious repair carried out in 
a British port enabled a ship to be 
quickly recommissioned without the 
delay that would otherwise have arisen 
due to the difficulty of obtaining cast- 
ings under present conditions. The 


ship returned to this country with the 
sole piece of the stern frame, below the 
propeller aperture, broken off and had 
no alternative to a new casting been 
devised, it is probable that the ship 


LINCOL 


THE WORLD'S LARGEST 


would have been idle several months 
while it was being made. 


The expedient adopted was to cut 
three armour plates to the required 
shape, allowing for additional vertical 
welding at the rudder post end of the 
stern frame, giving an equal strength 
of weld to that on the forward break 
of the panel The centre plate was 
first welded in position to both ends 
of the break, after which the plates on 
either side of this were similarly dealt 


ЕО S 


FULLY 
APPROVED 
BY 


continuous operation at maximum 
currents is the new protective control 
device which has been incorporated 
to provide protection against burn-out. 


With the influx of new labour into 
shipyards, particular attention must 
be paid to accident prevention. This 
ig as true with welding as with other 
trades, and the Lincoln company have 
developed special welders’ clothing 
which is flexible, comfortable and 
provides full protection for the welder. 
Welding accessories, such as electrode 
holders, face shields, lenses, cables, 
goggles and safety curtains are all 
designed especially for welding to 
afford maximum protection with free- 
dom to work efficiently. 


with. The three plates were after- 
wards riveted together. A covering 
plate was then slot-welded to this 
structure on either side and carried 
forward to the shell plating. 

This ingenious makeshift was duly 
completed and approved by the sur- 
veyors of the classification society con- 
cerned and of the Ministry of War 
Transport. The repair was carried out 
by Messrs. Harland and Wolff, Ltd.. 
in consultation with Mr. С. G. Guthrie, 
the superintendent engineer of the 
Lamport and Holt Line. (See illus- 
tration оп Page 239.) 
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speeds are doubled by 
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PROGRESS IN 
METALLURGY 


THE position in regard to research 
and experiment of a technical 
and metallurgical character has 
changed considerably since the last 
review appeared in the pages of this 
magazine. The war has become 
world-wide, large areas of former 
British territory are in enemy posses- 
sion for the time being, and in con- 
sequence supplies of much needed raw 
materials, e.g., sisal and rubber, tin and 
teak, are in danger of shortage. Not 
only, therefore, has much research and 
experiment necessarily been devoted to 
the development of substitute materials 
but also, as so many of the world’s 
inquiries аге now wholly directed to 
the furtherance of the war effort, it 
is difficult to publish the results, where 
these are publishable. 

In these circumstances, it cannot be 


expected that the details given in the. 


following paragraphs will cover any 
sensation and revolutionary secret 
progress. Nevertheless, the informa- 
tion given relates to important ad- 
vances, all of which deserve careful 
attention for the shadow they cast as 
an indication of approaching develop- 
ments, and for the suggestions they 
offer of future possibilities. 

Some of the most interesting pro- 
gress has been with the stainless steels. 

An alloy of this type that is finding 
increased application is the 16/13/3 
steel, containing 16 per cent. chro- 
mium, 13 per cent. nickel, and 3 per 
cent. molybdeunm. This has, in addi- 
tion to good corrosion resistance, ex- 
tremely valuable high temperature 
properties. It withstands oxidation 
under continuous service up to at least 
910 degs. Cent. 


The treatment of the austenitic 18/8 
stainless steels with nitric acid has 
been known for some time to have 
the effect of improving both the sur- 
face appearance and the corrosion 
resistance of these steels, and “ passi- 
vation treatinent,” as it is termed, of 
this kind is a recognised stage in com- 
mercial finishing practice. It has now 
been discovered that passivation of 
18/8 steel is similarly produced as a 
result of treatment in hydrochloric 
acid solutions (3N to 12.5.N) contain- 
ing an inhibitor, which may be either 
a commercial compound or quinolin 
ethiodide. 

Interesting possibilities аге sug- 
gested by the employment of nitrogen 


as an alloy tc reduce the amount of 
nickel required in the stainless steels. 
It has been ascertained that a high 
chromium steel with an austenitic 
structure is obtainable when nitrogen 
is introduced, using very little nickel, 
if the carbon is below 1 per cent. A 
steel of this type contains on average 
0.06 per cent. carbon, 23 per cent. 
chromium, 3-5 per cent. nickel, and up 
to 0.03 per cent. nitrogen. The carbon 
content must not exceed 0.06 per cent. 
Such a steel can be cold worked and 
will withstand long-period annealing. 
It has a remarkably high elastic limit 
and deep drawing properties. Its 
resistance {о oxidation and corrosion 
is fully equal to that of 18/8 stainless 
steel. 

A patent process for surface harden- 
ing stainless steel is claimed to pro- 
duce superior wear-resistant qualities 
in stainless steel and stainless iron 
without any sacrifice of their innate 
resistance to corrosion. In this pro- 
cess, the steels are submitted to a 
treatment utilising the nitrogen con- 
tent of anhydrous ammonia vapour. 


There are four stages of the pro- 
cess, In the first, the steel surface 
is prepared by careful cleansing; 
secondly, it is placed in a muffle, 
heated by electricity or fuel, and 
adequately supported to prevent dis- 
tortion. Next, the muffle is sealed 
and the gas flushes the container until 
all traces of air have been eliminated. 
"Һе muffle is then heated as the 
flushing gas flows until the tempera- 
ture reaches 565 degs. Cent. A regu- 
lated flow of ammonia vapour is then 
introduced into the muffle after a 
previous activation in an ioniser, and 
the process is carried on for a period 
governed by the depth of hardened 
case required. The muffle is then 
cooled under the flushing gas to a low 
temperature. І 

Submarines are widely employing 
nickel alloys for various items of their 
equipment. Valve and pump parts, 
windlass and gears, firing and other 
control elements, are being made from 
high nickel-copper and nickel-copper- 
aluminium alloys. Roller and ball 
bearings for special duty employ the 
latter metal. Lubricating fittings, and 
large springs for the control of impor- 
tant valves, use both high nickel- 
copper, high-nickel-copper-aluminium, 
and high - nickel - copper - manganese 
alloys. The high nickel-copper alloy 
is also used for acid-proof battery 
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boxes and tanks for distilled battery 
water. 

Another interesting use of these 
nickel-copper corrosion-resisting alloys 
is in connection with cable ships for 
laying cable. Here, it has been used 
тог the protective sheathing of the 
terminal length of the cable on account 
of its strength, toughness and high 
resistance to wear and corrosion. The 
cable is always subject to corrosive 
effects from both air and salt water. 

А new type of holds for trawlers has 
been developed in the United States, 
and makes great use of these same 
nickel-copper alloys. The holds arc 
sheathed with wood lined with a 
rnickel-copper alloy sheet 20 gauge 
thick. These sheets are applied directly 
to the heavy wood sheathing, and the 
hold is further insulated by a lining 
of 6ins. of cork between '' ceiling ” 
and hull. Each sheet is secured to 
the wood along two edges only by 
means of nickel-copper alloy nails. 
Joins between the sheets are lock- 
seamed and then bent back over the 
nail heads and soft soldered, in which 
way a completely closed and sanitary 
joint is formed. - 

The heavy insulation against heat 
transfer in warm water saves ice for 
packing the catch, an important 
factor where trawlers in warm waters 
lave to be away from port for a 
considerable period. Fish carrying 
capacity is thus increased, spoilage 
due to contamination by bacteria mini- 
mised, and salt water can be used for 
washing and flushing out the holds 
after each trip. 

Flame cutting and electric welding 
are very much in the limelight in 
regard to sbipbuilding. It has been 
said that half the merchant vessels 
now being built are all-welded. Weld- 
ing fabrication has, in fact, been 
developed to provide a method for 
shaping parts of all sizes and contours 
from steel plates and slabs at a cost 
within reasonable bounds. Flame 
cutting is used for shell plating, &c., 
which require double and single bevel 
joints. Pipe flanges and plate collars 
are fame cut. Floors and parts such 
as access openings in inner bottoms 
are being flame cut in multiple 
cutting machines. Oxy-acetylene gas 
is also being applied to the annealing 
of flame-cut surfaces on alloy steels of 
great hardenability that bave later to 
be machined or cold formed. 

A special electrode has been de- 
veloped for repairing defects in pro- 
pellers and other manganese bronze 
castings, such as valve bodies. 
Rudders, shaft struts and stern weld- 
ments are preheated in electrical strip 
heaters and then welded. Stainless 
steel deck coverings, coamings, and 
galleys are welded, as are fire-resistant 
superheater supports made from a 
steel containing 25 per cent. chromium, 
20 per cent. nickel. 
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One of the most striking advances 
in powder metallurgy is the production 
of а copper-nickel bonded babbitt 
bearing, designed to give greater 
strength than the tin-base babbitt 
metal and a higher resistance to cor- 
rosive action than the ordinary lead- 
base bearing metal. This new bear- 
ing comprises a steel base on to which 
is bonded а copper-nickel sponge 
layer formed by powder metallurgy, 
the sponge layer being impregnated 
with a bearing metal. 


Propeller blades are being manu- 
factured for seaplanes from seamless 
cold-drawn tubes of nickel chromium 
molybdenum steel containing 0.3 per 
cent. carbon, 1.75 per cent. nickel, 
0.8 per cent. chromium, and 0.25 per 
cent. molybdenum. The tube is 
internally polished, swaged апа 
flanged on the shank end, and lathe- 
turned to correct wall thickness on a 
mandrel. A diaphragm is welded 
into the large open end, and water 
injected through a pipe connection at 
the flange end and maintained under 
pressure while the tube is bent. 


Corronizing is a new process 
designed for producing composite 
coatings on parts of outboard motors, 
tanks, oil cans and wires, &c. It 
comprises the application of electro- 
deposited nickel and zinc on nickel and 
tin, and heating the coated article to 
ensure diffusion of the layers. А 
bright coating giving a finish equal to 
that of wiped hot galvanised wire and 
much more durable сап be obtained. 

Particular importance attaches to 
the discovery that bismuth added to 
stainless steels renders them much 
more machinable. Many attempts to 
produce a free-machining stainless 
steel have been made in the past. 
Sulphur and selenium achieve this end, 
but only at the cost of some sacrifice 
of corrosion resistance. Silver is 
erratic in results because of the diff- 
culty of obtaining uniform suspension 
of the silver in the molten metal. 


Lead helps, but is difficult to intro- ' 


duce into stainless steel castings. 

Bismuth, however, is readily added 
to steel under commercial conditions, 
and produces improved machinability 
without any decline in corrosion resist- 
ance. The strength of the castings 
at 980 degs. Cent. is not impaired by 
bismuth, but ductility at this tempera- 
ture is somewhat less.  Galling resist- 
ance is considerably increased, a factor 
of importance in connection with 
valves, gears, pumps, &c., and weld- 
ability is in no way affected. 


A range of facing alloys for resist- 
ance to wear and corrosion has been 
developed. These contain diamond- 
like crystals of chromium boride dis- 
tributed through a hard metal matrix 
and imparting to the overlay a high 
degree of resistance. Different quali- 
ties to meet particular requirements 
have been produced by adopting dif- 
ferent metals as bases. Thus, a nickel 
base provides a product highly wear- 
resistant and corrosion-resistant, while 
a steel base gives increased resistance 
to impact and abrasion, as well as, in 
some instances, a raised corrosion 
resistance. 

These alloys may also be cast on, 
and this method has advantages where 
the job is of such a character as to 
allow it. Where a number of iden- 
tical parts have to be hard-faced 
simultaneously, much time is econo- 
mised, and a smoother surface 
obtained, which results in an economy 
in machining time. ç 

Sirens, alarm bells, and similar 
apparatus must function efficiently, 
and this depends to a great extent on 
the effectiveness of the flat reaction 
springs and their length of life. Nickel 
is now being used in America for these 
springs, and is said to give double the 
life as compared with springs made 
from any other metal. Nickel 
copper alloy is used for the striker 
rods because it does not upset when 
striking the bell, and is not subject 


to corrosion. Signal horn diaphrdapiits, 
formerly manufactured from  cad- 
mium-plated steel, are now being 
made from a nickel copper alloy, and 
the need for plating has thus been 
eliminated. 

Damaged German and Italian cargo 
vessels taken over by the United 
States have been rapidly repaired, 
and this work has been. greatly 
facilitated by bronze welding, which 
has been extensively employed for 
repairing the cylinders, cylinder 
heads and valves of the main engines, 
as well as for fire pumps, air pumps, 
feed pumps, foundation columns and 
steering engines. Many of the repairs 
have been made with the castings in 
place, and bronze welding is extremely 
advantageous for work of this kind. 
It uses a relatively low temperature, 
so that contraction and expansion are 
minimised, while stresses normally 
set up by the heat of the welding 
operation are largely avoided by using 
special welding methods. 

In another instance, a large ship- 
building yard working оп . high 
pressure steam installations needed to 
weld steel flanges to the ends of 4in. 
internal bore seamless steel pipes. 
High steam pressures had to be with- 
stood without leaks, while joints had 
to be strong, malleable and un- 
affected by fluctuating temperatures. 
The work was satisfactorily done by 
oxy-acetylene welding with suitable 
welding rods, a generous chamfer 
being provided to allow of penetra- 
tion of the deposit to the root of the 
joint area, thus making deposition 
easier and ensuring high strength. 

A series of alloys able to resist high 
temperatures (1200-1300 degs. Cent.) 
has been developed. These contain 


25 per cent. chromium, 5 per cent. 
aluminium, and 60 per cent. iron; 
52 per cent. iron, 30 per gent. 


chromium, 8 per cent. aluminium, and 
10 per cent. molybdenum; 65 рег 
cent, iron, 25 per cent. chromium, 
5 per cent. aluminium, and 5 per cent. 
molybdenum; and other similar com- 
positions are available. 
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MARINE STEAM MACHINERY 


By E. Н. SMITH. 
M.LMech.E., M.Inst.N.A. 


REACHES A CRITICAL STAGE 


MARINE steam machinery has 
АА reached a critical state. “he 
intense developments of the past 15 
vears are now being witnessed in а 
completed perspective so that the ulti- 
mate possibilities can be gauged and 
the extent to which they are utilised 
тау have far-reaching effects upon the 
status of British shipping after the 
wae, © 

The outlook is of particular signiti- 
cance because the closest parallel exists 
between the present situation and the 
circumstances that existed in the cor- 
responding period of the last war. 
The practicability of the steam tur- 
bines for ship propulsion was demon- 
strated in the Clyde river steamer King 
Edward 1711. in 1901, and thereafter. 
in succession, followed their use in 
larger ships to culminate in 1906 with 
the construction of the Lusitania and 
Mauretania, ‘The success of the intro- 
duction of mechanical gearing in 1910 
in the l'espasian removed the handicap 
which the turbine had suffered through 
its direct association with the propeller 
and a new era of efficiency with .the 
geared. turbine that was applicable to 
all classes of shipping had been opened. 
so that an extensive development in 
this direction might have been expected 
but for the outbreak of war in 1914. 

The first double reduction geared 
turbines built in this country were 
fitted in the Somerset in 1918, and the 
success of this further advance has 
been fully reported by Dr. S. F. Dorey 
in last year’s notable Parsons Memorial 
Lecture. ‘The opportunity offered by 
this elaboration was demonstrated in 
further installations such as the machi- 
neries of the Cairuross, also in the 
larger vessels such as the Orient Line 
post-war liner programme starting 
with the Orama, built in 1922, which 
for that time attained a record fuel 
consumption of .785 lb. of oil per 
s.h.p. hour, with steam conditions of 
only 215 Ibs. pressure and 150 degs. 
Fahr. superheat. But, through in- 
attention to the finer points of detail in 
mechanical design and technique, there 


Qi 


were such repercussions that steam 
propulsion. received a set back from 
which it was only slowly recovering 
before the outbreak of the present war. 

Just as the King Edward ITI. pre- 
ceded the last war by 13 years, so, by 
the same period before the commence- 
ment of the second conflict, in 1926, 
the pioneer installation of high pres- 
sure marine turbine machinery was 
fitted in the King George I. to illustrate 
the economical effects of employing the 
more advanced thermal conditions of 
550 Ibs. pressure and 750 degs. Vahr. 
temperature, Within a short time Mr. 
John Johnson was showing the prac- 
ticability of high-pressure steam 
machinery for ocean-going ships in the 
distinguished series of Canadian 
Pacific liners that started with the 
" Duchess ” class of vessels; machi 
nery on generally similar lines with 
geared turbines, or —turbo-electric 
drive, and various types of boilers 
working at. pressures of 400 to 450 Ibs. 
and 700 to 750 degs. l'ahr., has been 
widely accepted for power outputs 
from 15,000 s.h.p. up to the highest 
powers required for express liners like 
the Queen Alary, Queen Elizabeth and 
Normandic. 

In this wav the space required to 
accommodate the propelling machinery 
in such ships has been halved and the 
steaming weight of the machinery 
more than halved during the develop- 
ment period of 13 years, while the 
reliability of such arrangements has 
been sufficiently. well proven during 
this time that а further step forward 
is overdue. ‘The position that steam 
propulsion occupies to-day with the 
machinery types that have been 
developed along these lines provides 
an oil fuel consumption rate of about 
57 lb. per s.h.p. hour, which repre- 
sents an improvement of 25 per cent. 
on the performance of- the most 
efficient low-pressure marine turbine 
machinery, as -exemplified by the 
Orama. ln addition to the gain from 
higher pressures and temperatures, 
further benefits accrue from. а combi- 


nation of factors such as higher boiler 
efficiency, more efficient auxiliaries, 
improved feed heating arrangements 
and other influences from which. little 
further improvement can be expected. 
luture advances will be directed 
largely to the employment of higher 
pressure and temperature conditions. 

The encouraging progress that was 
accomplished with the earlier high- 
pressure steam machinery installations 
led almost immediately to proposals 
for the employment at sea of forced 
circulation steam generators working 
at super-pressures with extreme tem- 
peratures, and among the actual instal- 
lations of these types tested out was 
the Benson boiler working at critical 
pressure in the Uckermark, the 
Loeffler boiler installation working at 
1,850 Ibs. pressure and 890 degs. Каһг. 
temperature in the Conte Rosso, and 
the Sulzer monotube boiler working at 
1,500 Ibs. pressure in the Aertosono, 
but the results of these experiments 
did not appear to justify the complica 
tions that were involved. 

At the present time the concensus 
of technical opinion appears to favour 
a progressive advance in working 
pressure by easy stages within the 
limits of initial temperature permitted 
by the available materials of construc- 
tion. A suitable combination of 
pressure and temperature should be 
employed so that the wetness fraction 
in the later stages of expansion does 
not exceed a prescribed limit or else 
there will be excessive deterioration of 
the turbine casings and blading by 
erosion. High temperature steam 
expanding through a turbine gradually 
loses its superheat and begins to 
condense partially with the formation 
of moisture that separates out and 
tends to be thrown by centrifugal 
action towards the casing to pass 
through the blading with a relatively 
slow axial velocity so that there is an 
impact on the blades to cause loss of 
power and the wasting action that has 
been described. 

Steam conditions of about 425 
pounds initial pressure and 700 degs. 
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Fahr. temperature, expanding down 
to 284ins. vacuum, result in about 10 
per cent. moisture at exhaust, which 
is the most that is considered to be 
allowable for satisfactory maintenance 
of the turbine units over the life of 
the ship. The percentage wetness in 
the exhaust with different initial tem- 
peratures at various working pressures 
for a turbine efficiency of 78 per cent., 
is shown in Figure 1, and from this 
it is possible to draw the diagram of 
Figure 2, which shows the minimum 
steam temperature that should be 

А г Е °. 
employed with any initial pressure if 
the moisture at exhaust is to be within 
the prescribed maximum of 10 per 
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Fig. 1—Percentage wetness in exhaust with d 


cent. A correction to this curve is 
required for any difference in turbine 
efficiency from the value for which 
the diagram has been prepared. 
While the efficiency ratio of marine 
turbines as employed at the present 
time for marine service is about 78 
per cent., values of 82 to 85 per cent. 
are obtained in land installations, and 
improvements in details of design 
should enable marine units to approach 
closer tto these figures. On the other 
hand, the greater parasitic losses at 
the turbine glands and in other 
directions with small units result in 
lower efficiency ratios with turbines 
of reduced outputs suitable for slow 
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speed vessels. The derived curve, 
however, provides a useful basis from 
which general conclusions can be 
drawn. Some progress along these 
lines has already been made with the 
machinery installations shown in the 


‘accompanying table. 


Pres- Temp. 

Ship. Туре sure. Degs 
S.H.P. of boiler bs. Fahr 

Potsdam ... 26,000 Benson 1,325 878 


Scharnhorst 26,000 
Niew 

Amsterdam 34,000 Yarrow 600 750 
E. J. Henry 5,000 Babcock 625 925 


Pretoria ... 14,000 Benson 1,135 .897 


War conditions have limited the 
amount of service data available from 
these ships, but it is known that no 
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serious mechanical difficulties have 
been encountered. It is too early to 
say that the degree of reliability pro- 
vided is sufficient for passenger line 
requirements. It is of interest, 
though, to observe how the steam 
conditions employed conform generally 
to the trend of development suggested 
by the curve of Figure 2, on which 
the working temperatures for these 
installations are indicated. ‘The par- 
ticular exception to this general con- 
clusion is the relatively high tem- 
perature employed with the machinery 
of the Atlantic Refining Co.’s tanker 
E. J. Henry, which, it will be 
observed, conforms more generally to 
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the trend of advance suggested by 
Mr. John Johnson, in the eighth 
Thomas Lowe Gray Lecture on the 
future of steam propulsion, as a result 
of the experience acquired in the high 
pressure machinery installations of 
the Canadian Pacific liners, where it 
has appeared desirable to limit the 
moisture at exhaust to about 6 per 
cent. 

Taking an intermediate view 
between the trends suggested by the 
two curves of Figure 2, it is of imme- 
diate interest to observe that designs 
have been prepared for putting into 
early operation of a straightforward 
geared-turbine installation of 16,000 


1250 1500 


ifferent initial temperatures at varying working pressures. 


s.h.p. output to work with 500 Ibs. 
pressure and 800 degs. Fahr. initial 
temperature, as shown by the reference 
8 on the diagram. 

Adoption of working steam tem- 
peratures in excess of apout 750 degs. 
Fahr. will in general involve the em- 
ployment of special materials for the 
parts of the machinery that are 
exposed to: the full initial conditions. 
Mild steel can be safely used for steam 
temperatures as high as 850 degs. 
Fahr., but provision must be made in 
marine installations for sudden rises 
in temperature, up to 50 degs. or even 
more, under extreme conditions. This 
has no very important effect on the 
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strength of materials while tempera- 
tures of about 750 degs. Fahr. are 
being employed, but for temperatures 
above 850 degs. Fahr. there would be 
an alarming loss of strength due to 


STEAM 
TEMPERATURE 


LBS. PER SQ.INCH PRESSURE 
0. 250. 500. 


Present Standard Practice. 
B.8, fJ... М. van Dyke,’ 
s.s. ‘‘ Nieuw Amsterdam.’ 


. 
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s.s. ‘‘ Gneisenau "" and 
“ Scharnhorst.” 


ceeding to this extreme step, it seems 
likely that interest will be focussed 
upon controlling the temperature con- 
ditions so that undesirable fluctuations 
are unable tu occur and this is being 
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6. s.s. ‘Pretoria " and 
** Windhoek.” 
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8. Projected British tonnage. 


Fig. 2—Jnitial temperatures to obtain .9 dryness fraction at exhaust with 
different working pressures (turbine efficiency — 78.5%) 


comparatively small increases of tem- 
perature. 

Alloy steels that are easily capable 
of withstanding the highest tempera- 
tures which are likely to be employed 
are available for use where the cir- 
cumstances demand it but, before pro- 

ж or, 


provided for in proposals that have 
been prepared to utilise separately 
fired superheaters. The provision of 
independent oil burners in association 
with radiant heat superheaters enables 
the final steam temperature to be con- 
trolled within the finest limits. Auto- 
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matic superheat control can also be 
provided for by superheating the 
steam in separate stages and develop- 
ments along one or other of these lines: 
will play. an increasingly important 
part in future operations. 
Manoeuvring conditions that are 
peculiar to marine service must be 
given special consideration as advanced 
steam conditions are adopted since the 
astern turbine of geared units is 
ordinarily exposed to exceptionally 
severe strains during sudden re- 
versals, and it seems likely that 
separate casings will in future be pro- 
vided for this unit where elevated tem- 
peratures are being employed. The 
adoption of electric drive eliminates 
this difficulty since reversal of the pro- 
peller can 5e obtained without chang- 
ing the direction of turbine rotation. 
This was, doubtless, one of the points 
in mind when the Norddeutscher 
Lloyd tried out the merits of the rival 
systems іп their pre-war high-pressure 
liners Scharnhorst and Gneisenau, 
each working with the similar steam 
conditions of 710 Ibs. pressure and 
845 degs. Fahr. steam temperature. It 
is also significant that turbo-electric 
drive is being employed in the Atlantic 
Refining Co.’s tankers working with 
an initial steam temperature of 925 
degs. Fahr., which is the highest yet 
employed with marine machinery. 


An alternative line of development 
in the approach to higher thermal 
efficiencies with marine steam machi- 
nery is the employment of reheating 
when relatively high pressures can be 
employed with a comparatively low 
initial temperature and when the steam 
has been expanded to an appropriate 
stage it is resuperheated to give 
the required minimum wetness at 
exhaust. The possibilities in this 
direction were fully dealt with in the 
exhaustive paper read by Messrs, Fox 
and Тіпреу before the Society of 
Naval Architects and Marine Engi- 
neers, New York (fully reported in 
The Journal of Commerce and Ship- 


‘ping Telegraph of January 8 and 15, 


1942), in which was described the 
experimental 8,000 s.h.p. installa- 
tion of reheat machinery being tested 
out in the United States Maritime 
Commission steamer Examiner. 


In this ship steam is generated in 
natural circulation boilers at 1,200 Ibs. 
pressure and superheated to a total 
steam temperature of 740 degs. Fahr. 
The steam is expanded through the 
high-pressure turbine when the tem- 
perature is restored to 740 degs. Fahr. 
temperature in a separately fired 
reheating element before expansion 
down to the condenser pressure. The 
moisture at exhaust in these circum- 
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stances is approximately the same as 
would obtain with a direct expansion 
turbine working with an initial steam 
temperature of 940 degs. Fahr. No 
operating data from this installation 
has yet been made available, but the 
fuel consumption rate is calculated at 
.513 Ibs. of oil per s.h.p. hour, which 
represents a saving of about 12} per 
cent. on steam conditions of 425 lbs. 
pressure. 


Provision of independent firing for 
the reheating element provides a 
measure of protection during 
manoeuvring conditions and astern 
running when there will be no steam 
flow through the ahead turbine since 
the fuel supply can be automatically 
shut down, but the residual heat in the 
boiler settings is liable to cause over- 
heating. Another suggestion for pro- 
tecting the reheater during astern 
running is to provide a special connec- 
tion for circulating steam at such times 
through the tubes. 


Alternatively, a steam reheating 
installation can be employed with 
the elimination of all complications in 
the boilers, and piping, but such 


systems must be less efficient than. 


reheat by the products of combustion 
in the boiler, since the temperature of 
reheat using live steam is limited to 
the saturation temperature correspond- 
ing to the boiler steam pressure. 


The reheat experiments were carried 
out on the Examiner to obtain first- 
hand information with the Р.4.Р. 
design of passenger liners contem- 
plated for the Pacific service, to have 
machinery installations of 58,000 s.h.p. 
with a fuel rate of .5 Ib. oil per s.h.p.- 
hour. The studies carried in this 
connection from the standpoint of 
cost, weight and performance showed 
that while such proposals were prac- 
ticable for installations of 8,000 s.h.p., 
and justified at approximately 10,000 
s.h.p., they are noticeably more 
economical for installations of 15,000 
s.h.p. and above. In fact, most of 
the developments outlined in the fore- 
going will find their application in the 
latter class of vessels which, for well 
understood reasons, will rely on oil as 
fuel, and represents a small proportion 
of the aggregate tonnage required to 
carry out sea trading requirements. 


One of the most urgent problems 
that will confront British shipping at 
the conclusion of hostilities is the 
question of fuel supplies, and it is 
being increasingly realised that the 
choice between steam or oil engine 
propelling machinery is a secondary 
matter and that the major issue lies 
between the choice of coal or oil as 


fuel when steam machinery holds an 
exceptionally strong position by virtue 
of the ability to use indigenous fuel, 
or coal or oii at option; this applies to 
nearly 90 per cent. of the world ton- 
nage employed in tramping or on liner 
services, for the carriage of cargo. 


Improvements in steam machinery 
as usually fitted in the general run of 
cargo tonnage have reduced the 
specific fuel rate for propelling pur- 
poses by 25 to 333 per cent. during the 
past 20 years but, in spite of this, as 
matters were standing at the outbreak 
of war it seemed that the prospects for 
an extended use of coal as ship 
bunkers were diminishing. The prin- 
ciples involved in the problem were 
dealt with exhaustively in Mr. John 
Johnson’s classic paper of 10 years 
ago dealing with fuel for merchant 
ships, in which he indicated that the 
use of coal with modern steam machi- 
nery will show a margin of advantage 
in the general run of cargo vessels, but 
something rather better than what has 
generally been fitted in this ciass of 
shipping is required. The performance 
standards obtained with the usual 


ee СУУУ; 
GEE 


pm 


Stern and machinery arrangements 
of above, the U.S. suction hopper 
dredger Goethals of 5,400 h.p., and 
below, the projected Hull No, 226 of 
7,000 h.p. 


uu 
LLL LYE 


265 


machinery types using coal as fuel in 
cylindrical boilers, with hand-firing, is 
roughly :— Lbs. per 


Reciprocating engines with 200 

degs. Fahr. superheeat 
Reciprocating engines with reheat 1.25 
D.R. geared turbines with 200 

degs. Fahr. superheat 

The scope for further improvement 
is very restricted apart from the 
economy offered by proceeding to 
higher pressures and temperatures, 
involving the use of geared turbines 
and water-tube boilers. It seems im- 
probable that extreme conditions in 
these directions can be safely employed 
with low powered units, since leakage 


.at the blading, glands and dummies 


assumes a considerable importance. 
It has been calculated that maximum 
efficiency for a 2,000 sh.p. unit 
obtains at a pressure of 450 Ibs., about 
550 Ibs. pressure for a 5,000 s.h.p. 
unit and for a 10,000 s.h.p. unit at 
about 750 Ibs, pressure. 

Practical advantages of adopting 
pressures of about 450 lbs, with 
steam temperature of 750 degs. Fahr. 
have already been demonstrated in the 
cargo ships built under the emergency 
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programme of the United States Mari- 
time Commission. Тһе greatest 
deterrent vo the use of higher pres- 
sures, involving the employment of 
water-tube boilers in cargo ships, has 
been the unwarranted difficulties anti- 
cipated in regard to suitable water 
supplies but it is often overlooked 
in this connection that the weight of 
water in a 2,500 h.p. boiler installation 
only amounts to eight or nine tons by 
comparison with about 75 tons in 
corresponding cylindrical boilers. The 
adoption of turbines eliminates feed 
troubles at sea that emanate from the 
presence of oil in the condensate, and 
the present technique of condenser 
design and construction has almost 
entirely eliminated the risks of feel 
contamination by sea water. 
Hand-firing of coal fuel involves a 
loss in efficiency of 8 to 10 per cent., 
and the realisation of this has led 
to many attempts during the past 50 
years to automatic firing of cylindrical 
boilers with only a limited measure 
of success, but the solution is imme- 
diately provided by the adoption of 
water-tube boilers. There is a con- 
siderable divergence of opinion about 
the relative merits of pulverised fuel 
firing and mechanical stoking of water- 
tube boilers in power stations ashore, 


but mechanical stokers have been more 
generally favoured for marine work as 
shown by the very successful installa- 
tions of the Koninklijke Pakevaart 
Maatschappij, the Canadian Pacific 
cargo steamers of the Beaver class, 
among others, and most recently the 
twin-screw British India steamships 
Amra and Aska fitted with geared tur- 
bines of 9,000 s.h.p. supplied with 
steam from stoker-fired, coal burning, 
water-tube boilers of 450 Ibs. pressure 
and 750 degs. Fahr. temperature. 

The silence imposed by the exigen- 
cies of war has prevented the results 
obtained with the last two of these 
installations being published, but it is 
an open secret that they have been 
exceptionally successful. The designed 
fuel rate, with Indian coal of 11,000 
b.t.us. was 1.15 per s.h.p. hour, corre- 
sponding to about 20 per cent. thermal 
efficiency, and the attainment of this 
characterises these installations as the 
most efficient coal burning marine 
machinery plants yet built. This per- 
formance corresponds to a normal fuel 
rate of 9 Ib. of coal per s.h.p. hour 
and, since the vessels have twin-screw 
machinery, the performance could be 
duplicated in a single-screw installation 
of 4,500 s.h.p. that would be suitable 
for many ordinary cargo liners. 
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An outstanding example of the flexi- 
bility of mechanical stoker firing to 
water-tube boilers is provided by the 
experience of their use that has been 
acquired on the British cross-Channel 
steamer services during the past 
clecade. The pioneer installation of this 
type was a partial conversion carried 
out in the L.M. & S. Railway steamer 
Duke of Lancaster on the Heysham- 
Belfast service, in 1932, when the net 
results were to increase the output of 
the converted boilers by 25 per cent., 
improve efficiency by 74 per cent, 
while permitting the use of a cheaper 
grade oí fuel and to enable this cheap 
slack being burnt smokelessly, so that 
the system has become universal for 
the services working from terminal 
ports where suitable coal bunkering 
facilities are available. 

Much new information оп this 
matter has been made available in 


‚ Major Gregson’s Thomas Lowe Gray 


Lecture of last year, including particu- 
lars of the new Southern Railway 
Company's steamer J/nvicta, ordered 
just before the outbreak of war, to 
operate on the Tolkestone-Boulogne 
run, in which steam for the 12,000 h.p. 
machinery is provided by two Yarrow 
boilers, burning coal with Taylor 
mechanical stokers, which effectively 


THE WHITE ENGINE s a Modern Steam 
Engine of the Highest Efficiency and distinguished 


Low Fuel Consumption 
Low Upkeep and replacement charges. installing 
Excellent Manoeuvring qualities 


Results Guaranteed bottom tanks 


WHITES MARINE ENGINEERING COMPANY LT? 


TELEGRAMS: WHITOIL., PHONE Heapurn’ HE BBU RN - ON -TYNE =: номе: HEBBURN 32224 5: 


OIL BURNING INSTALLATIONS. 
Marine and Land use 
owners everywhere 


OIL SEPARATORS. 
Save oil. and quickly recover the low cost of 


CIRCULATING OIL HEATING SYSTEM. 
Dispenses with steam heating pipes in double- 


For 
Used by leading Ship- 


for oily bilge water 


268 THE JOURNAL OF COMMERCE AND SHIPPING TELEGRAPH ANNUAL REVIEW 


€ PROPELLER SPECIALISTS 
FOR OVER 4O YEARS. 


OPERATED BY STEAM OR COMPRESSED AIR. 


STEVEN & STRUTHERS L7» 


KELVINHAUGH, GLASGOW, C.3. 


TAIL SHAFT 
LIN ERS over 30Ft, 


iong. supplied Finished 
А and rough turned, 


TINGS 
abel WORK . 


IN ALL NON-FERROUS ALLOYS 


GUNMETAL 


BOILER 


COCKS & VALVES 


every description 


The 
Atmospheric Silent Ash Hoist 


Operated from Stokehold floor. 
Overtime unnecessary. 


Ashes discharged by men on watch. 
BLUNDELLS & T. ALBERT CROMPTON & CO., LTD, 


ENGINEERS - BOILERMAKERS - FOUNDERS - COPPERSMITHS 


Head Office & Works : 
WEST INDIA DOCK ROAD, LIMEHOUSE, LONDON, E.14. 


Telephone: EAST S838 (5 lines). Telegrams: ''Blundell'" Phone London. 


“LION” PACKING 


will always retain its reputation for 


QUALITY and SERVICE 


A complete 
PACKING and 
JOINTING 
Organisation is 
at your 
А disposal 
NACZ 


Z 

JAMES WALKER : C° 172 
PACKING & JOINTING SPECIALISTS 

"LION" WORKS - WOKING - SURREY : ENGLAND 

TELEPHONE : WOKING 2255 ТЕ! е] 


ЛОМ". The KING of PACKINGS · 


We are in a position to design and manufacture for 


any particular requirement. PLEASE CONSULT US. 


WRITE FOR CATALOGUE X.i. 


——— — Є—————————————— 
- 


MARINE STEAM MACHINERY REACHES A CRITICAL STAGE 269 


illustrates the advantage of automatic 
firing in permitting the use of high 
capacity steam generators. 

An inheritance from the hand-firing 
of coal fuel, and the limited capacity 
of cylindrical boilers, is the idea that 
a number of units is necessary to pro- 
vide the degree of reliability which is 
essential in the machinery of ocean- 
going ships. А single water-tube 
boiler will meet all the propelling 
requirements for power outputs up to 
6,000 h.p. and be equally dependable 
as the single-screw machinery unit 
that will be fitted for propulsion. 
Separate arrangements will be pro- 
vided for working the cargo in port 
to enable the usual cleaning operations 
being carried out systematically. 
The idea of using a single boiler for 
the steam requirements at sea enables 
the problem of coal burning to be 
reviewed from a new aspect, and 
favourably reopens the ‘possibilities of 
pulverised fuel firing. 

Mechanical problems involved in the 
pulveriser and furnace design have 
each been satisfactorily solved already 
and most of the difficulties that were 
experienced in attempts to apply this 


system of firing to cylindrical boilers 
are bye-passed, excepting the ash 
nuisance which was aggravated by the 
earlier conceptions that a principal 
merit of the new technique would be 
the ability to burn inferior fuels; this 
is fundamentally wrong since it 
involves the carriage of useless dead- 
weight. Coal can now be treated at 
the pithead, with little extra cost, to 
provide a uniform product containing 
less than 4 per cent. of the ash in the 
pure coal substance and free from all 
the gritty particles that proved so in- 
jurious to the experimental marine 
pulverising plants. This is a contribu- 
tion to the problem which is the con- 
cern of the coal industry together with 
the question of more expeditious bun- 
kering and mitigation of the associated 
dust nuisance. 

It remains, of course, that the mar- 
gins on cargo ship operation only 
allow a limited price to be paid for 
improvements having the object of in- 
creasing thermal efficiency ала 
hitherto it has appeared that the adop- 
tion of improved steam machinery 
types involved a prohibitive increase 
of first cost. The motorship was cost- 
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ing 20 to 25 per cent. more than the 
steamship a few years ago, but this 
disparity has been almost entirely 
levelled out by manufacturing organi- 
sation, and similar principles of pro- 
duction should provide for equality of 
cost when it is considered that the 
adoption of such proposals will at 
considerably reduce the weight of 
materials involved in the construction. 


This article has, in the main, been 
concerned with the directions which 
further improvement in marine steam 
propulsion may take. By way of con- 
trast it is not out of place to refer to 
the outline specification for the 
triple-expansion steam engines of 
2,900 i.h.p. in the ships built to British 
order in North America. It was in- 
cluded in the 11th Andrew Laing 
Lecture by Messrs. R. C. Thompson 
and Henry Hunter, and the authors’ 
comment was that this type of 
machinery was looked upon in the 
United States as archaic. But in time 
of war, the necessity to obtain rapid 
production on a large scale and the 
avoidance of anything in the nature of 
a “ technical adventure” are of para- 
mount importance. 
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MARINE APPLICATIONS 
OF ELECTRICITY 


A with shipping and shipbuilding 

generally, so with marine elec- 
tricity; scraps and pieces of informa- 
tion alone are available which give 
trend of 


some indication of the 
development and progress during 
1942. 


Three matters stand out as worthy 
of comment. First of all, the order- 
ing by the U.S. Coastguard organisa- 
tion of diesel-electric ice-breakers for 
use in Arctic waters; secondly, the 
launch of the French turbo-electric 
liner Kairouan; and thirdly, the in- 
creased use of alternating current, not 
only for propelling purposes, but also 
for auxiliaries. This applies to ships 
propelled by geared turbines and oil 
engines, as well as to full electrical 
vessels. Several new suggestions for 
rationalised layout of electric ships 
have been made, and finally it is 
interesting to recall that the year 1942, 
from the historical point of view, can 
be marked as the centenary of some of 
the early attempts at electric propul- 
sion for ships. 

Mention should also be made of 
several important technical papers, 
which have been read before distin- 
guished societies, and in particular one 
discussing the application of storage 
batteries, a large portion of which was 
devoted to the marine side, 

In times like the present, it is neces- 
sary to sense rather . 
than possible to pro- 
nounce upon trends of 
developments. The 
past year has closed in 
this respect with the 
feeling that in post- 
war years electric pro- 
pulsion will be consi- 
dered more seriously 
than ever before. It 
will not be dealt with 
on previous lines 
where conventional 
layouts have been con- 
sidered; оп the con- 
trary, designers will 
realise one of the prin- 
cipal aspects of elec- 
tric drive, which they 
have for so long ne- 
glected in its fullest 
aspect, is the extreme 
space flexibility of 
generator vis-a-motor. 


Experimenters with electricity, a 
hundred years ago, were attracted by 
the importance of its use for propul- 
sion. So, briefly, we may recall that 
although many experiments were made 
in 1838 and 1839, on the Neva by M. 
Jacobi, about 18 months later a Mr. 
W. Petrie, of Croydon, took out a 
patent for a new mode of obtaining a 
motive power by ‘‘voltanic’’ electricity 
These, and similar early experiments, 
were summarised by a writer in’ the 
“United Service Magazine,” Part I., 
1843, under the title, “ Naval Improve- 
ments of the 19th Century” in the 
following terms : 

“What an annihilation of every 
difficulty is promised us by those 
philosophers who are bent on making 
steam succumb and give place to 
electro-magnetism as a motive power.” 

Even in those secure days it would 
appear steam had its rival, but, con- 
trary to the expectation of this writer, 
the hundred years which have elapsed 
since he put pen to paper have not seen 
the elimination of steam by electricity, 
but rather a very happy combination 
of the two. This reached an impor- 


tant peak in the curve of development 
early in 1942 by the launch of the first 
ship put into the water by Vichy 
Trance, the Kairouan, a turbo-electric 
liner for the Marseilles-French North 
The Kairouan is a 


Africa service. 


ship which in peace-time would have 
been greeted by the technical world 
with an embarrassing degree oi in- 
terest. Even so, what little informa- 
tion is available has been eagerly 
seized upon for comment. 

As this review article was being 
written, the author was fortunate 
enough to receive some late advices 
as to the main features of the ship. 
It is generally agreed that her design 
and construction was inspired by the 
Normandie and by that ship's success- 
ful operation on trans-Atlantic service. 
Incidentally, it is worth recording here 
that last year the Normandie, renamed 
Lafayette, was burned in her New 
York pier, turned on her side, and is 
now in the long and difficult process of 
being salved. 

The Kairouan was ordered in April, 
1939, by the Cie. de Navigation Mixte, 
from the Chantiers de la Mediterranee. 
She was launched just 10 years after 
the Normandie, and displaced only 
8,300 tons, some 80,000. tons less than 
that of the trans-Atlantic mammoth. 
The electrical power plant was made 
by the same manufacturers. Though 
the power is considerably less, only 
24,000 s.h.p., as compared with 160,000 
s.h.p. in the trans-Atlantic ship, con 
temporary improvement in steam gene- 
ration is reflected, the output per boiler 
being some 6,000 s.h.p. as compared 


Electric winches may be regarded as standard on board large passenger liners 
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with under 5,000 h.p. for the larger 
ship. Lamont “ fuel-valve " boilers 
are employed in the newer ship, gene- 
rating steam at 570 Ibs. per sq. in., and 
800 degs. Fahr., compared with 400 
lbs. per sq. in. 'and 680 degs. Fahr. 
in the water-tube boilers in the larger 
and older ship. 

The turbine speed, too, of the 
Kairouan is higher, being 3,420, com- 
pared with 2,250. The propellers, 
however, two in number, turned much 
more slowly, 190 as against 225. 
Another vitally important point is the 
fact that auxiliaries throughout the 
ship are alternating current, 220v., as 
eoi E with the Normandie’s 220v. 

The length of the Kairouan is 
pem. with a beam of 60ft, and a 
draft of 20ft. 8ins. mean. Space for 
141,200 cub. ft. of cargo is provided, 
and the service эңген is 24 knots. The 
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two turbo-electric main generator sets 
have 9,020 kilowatts each, at 3,420 
revolutions. The auxiliary plant com- 
prises two 1,500 kilowatt turbo-gene- 
rators, 220 volt a.c. and three 250 kilo- 
watt diesel driven alternators. 

Apart from the boiler plant, and 
certain. details which follow, by far 
the most interesting aspect of the 
design of this ship is the auxiliary 
equipment. On deck, this comprises 
two cargo winches and two cranes; 
note the small equipment, for cargo 
can be loaded and unloaded through 
12 side doors fitted in the hull. 
Cargoes of early vegetables in small 
baskets of uniform size can be loaded 
by revolving belts and escalators. 
One door on each side is large enough 
to allow motor-cars to be driven on 
board. Some 1,500 tons of perish- 
able goods are carried in the re- 
frigerated holds. 
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This ship is the first turbo-electri- 
cally driven vessel for operation 
between France and North Africa, 
and indicates that even in these 
difficult times the spirit of technical 
adventure is not dead in France. 

Indeed, the development of alter- 
nating current for shipboard work, 
which by many people is considered 
inevitable, will have much for which 
to thank French engineers. 

Another interesting ship, from the 
marine electricity point of view, as 
well as from the point of view just 
mentioned, was reported to have been 
launched towards the end of 1942. 
This was the 203-knot French triple- 
screw passenger liner Marechal Peta 
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also building in the Mediterranean for the 
Far Eastern service of the Messageries 
Maritimes. A triple-screw motorship, this 
vessel uses alternating current for all pur- 
poses throughout the ship. Four Sulzer 
engines drive 950 Kva. Westinghouse 220 
volt 50-period three-phase alternators, the 
motors for the pumps, ventilators, capstans, 
refrigerating plant, and equipment Бет» 
operated at this voltage. 

Another point in common between this 
triple-screw motorship and the twin-screw 
electric vessel is that exhaust gas boilers of 
the same make as the main steam genetating 
plant of the Kairouan are fitted. "This 
is instanced as one of the ways in which 
steam and diesel seem to be approaching 
in the higher types of power plant now 
building. 1615 true that in the electric ship 
the “ fuel-valve" boilers have been em- 
ployed for steam raising, while in the motor- 
ship they are exhaust gas boilers producing 
150 tons of fresh water per 24 hours; they 
might equally, however, have been employed 
as in certain ships, to drive turbo-generators 
This rapprochement has been a feature in 
the last few years’ development, and it is 
particularly to be noted in connection with 
1942. 

Now the use of alternating current for 
propelling purposes was pioneered in Ger- 
many with Swiss Brown Boveri machinery, 
and M.A.N. engines in the Hamburg- 
Amerika liner Wuppertal in 1936. She was 
employed on the Australian trade, where 
the schedule called for an outward speed oí 
134 knots and return of 15 knots. As the 
outward run required only two-thirds of the 
power of the homeward voyage, one of the 
three generators was shut down for the 
whole period, this allowing overhaul to be 
carried out while the vessel was under way, 
an advantage which, of course, could be 
taken if d.c. equipment were employed. 

The relative advantages in characteristics 
of a.c. and d.c. have been too often explored 
to need repetition here. What is to be 
emphasised, however, is the great hold 
which alternating current now has upon the 
propulsion of peace-time merchant. ships. 
It has also spread to the U.S. Navy. 

For this fighting force, a ship of parti- 
cular interest to shipbuilders and ship- 
owners as well as to machinery manufac- 
turers, was launched in 1942. She is the 
first ship built in the United States to 
have a.c. electrical propulsion equipment in 
conjunction with diesel power; though a.c. 
current had been used with turbo-electric 
drive in six battleships, commencing with 
the U.S.S. New Mexico in 1918, after 
experiments with the naval collier Jupiter. 
Turbo-electric a.c. propulsion was also 
installed in the aircraft-carriers Lexington 
and Saratoga. 

According to details officially issued a 
U.S. Navy ship launched last year, the 
Sperry, has electrical machinery constructed 
by Westinghouse, while her eight two-cycle 
oil engines were manufactured by the 
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Cleveland Diesel Engine Division of 
General Motors Corporation and 
aggregate 12,800 b.h.p. Two separate 
water-tight machinery spaces are pro- 
vided for the machinery. In each 
compartment there are four generators 
direct connected to oil engines of 1,600 
b.h.p. each, one propulsion motor, one 
excitation motor generator set, and 
one control unit. The two propulsion 
systems can operate independently 0i 
each other. 

The generators are rated at 1,150 
kilowatts, 95 per cent. power factor, 
2,400 volts, 750 r.p.m. three-phase 62.5 
cycle. "They have a closed self-ventila- 
ung system With suriace type water 
coolers. Two generators in each com- 
partment are used for propulsion anly, 
and are excited from a separate motor 
generator set. The other two generators 
in the same compartment are for pro- 
pulsion and for parallel operation with 
the regular ship service generators 
during, periods of excessive power 
demands.. The propulsion motors are 
of synchronous type, rated 5,900 h.p. 
2,400 volt, three-phase, 623 cycles, 139 
revolutions per minute. — Each motor 
is directly connected to its respective 
propeller shaft. Я 

Two fairly large transformers ате 
used, in conjunction with the propul- 
sion generators, which are arranged to 
supply additional power for ship's 
service. They are rated 1,000 Kva. 
2,090/450 volts. ‘The auxiliary load 15 
high, because the variety of shop 
equipment, cranes, foundry, &e. In 
this case loads of 2,500 kilowatts are 
expected at certain times, and the 
total connected load will be approxi- 
mately 6,000 kilowatts. 

It will be recalled that the United 
States has also employed alternating 
current on the propulsive side in such 
interesting types as lighthouse tenders 
and a new type of Tuna clipper using 
three motors on a single shaft geared 
to the propeller. The fact that similar 
developments have not taken place in 
this country is certainly no retlection 
on British marine electricians. — In- 
deed, it is well known that some little 
time before the war, at least one im- 
portant electrical concern in this 
country had designs prepared for 
diesel-electric alternating current pro- 
pulsion of the largest of passenger 
ships. Had the war not intervened, it 
is more than likely that ап order for 
such equipment would have been 
placed. 

Meantime, British marine clectrical 
firms, in so far as time permits, are 
thinking of the future, and will be 
completely prepared for any demands 
which shipowning and shipbuilding 
may make upon them. In this con- 
nection it is interesting to recall that 
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one company has produced the frst 
reversible magnetic coupling, electro- 
magnetic slip couplings having hitherto 
been concerned with equipment requir - 
ing the engine itself to be reversed. 
This development 15 a parallel to that 
carried out in the early days of the 


hydraulic coupling, when both an 
ahead and an astern coupling was 


fitted, “lhe disadvantage of this would 
not, however, apply to the electrical 
gear as it concerned heavy weight and 
large space taken up. ‘This, however, 
is by the way, for it is very difficult to 
say anything of developments in this 
country. 

To return, therefore, to the United 
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States, and to details of the diesel- 
electric icebreakers mentioned above, 
these concern normal de types of 
operation, Each is to cost nearly 
$7,000,000, and will be 250ft. long with 
a beam of 60ft. and a displacement of 
5,000 tons on 28ít. draft. Diesel 
clectric machinery of 10,000 h.p. is to 
cost $1,800,000 for each ship. There 
will be the usual two propellers aft, and 
one forward. It is stated im an official 
announcement that a large ‘cruising 
radius will be a feature and that each 
ship will carry an aeroplane. 

For the frst time, it would appear, 
America is entering the held of large 
scale icebreaker operation. © In. the 


Constant vigilance, typical of the Merchant Navies of the United Nations, is 
suggested by this study of a Norwegian ship’s officer on watch. 
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past she has been content with rela- 
tively modest sized vessels of large tug 
type; some of these have been built 
and operated on the Great Lakes. 

It is interesting in this connection to 
recall that an interesting paper was 
presented in 1942 to an American 
technical society, under {һе title 
“ Manoeuvring a Coastguard Harbour 
Cutter,” the propulsion of which was 
of diesel-electric type, employing vari- 
able speed engines, and variable vol- 
tage, direct current electrical machi- 
nery. The two main diesel generating 
sets furnish propulsion and auxiliary 
power, the tngines being of eight- 
cylinder, two-cycle type, rated 640 
b.h.p. at 750 r.p.m. driving 400 kilo- 
watt 250 volt. separately excited d.c. 
generators. The propulsion motors 
comprising a single unit 500 volt. d.c. 
type rated at 800 h.p. 250 r.p.m. for 
normal purposes and 1,000 h.p. 235 
rp.m. for icebreaking duty. The 
motor is direct-coupled to the drive 
shaft on a single propeller. 

The test records of actual propeller 
torque during manoeuvring of this 
ship are an important contribution to 
technical literature. It may well be 
hoped that similar information will be 
available in post-war years Concerning 
the operation of the large diesel- 


electric icebreakers referred to. With 
the exception of one such ship in 
Sweden, the Ymer, built some years 
before the war, and some unknown 
vessels in Russia, icebreaker ships 
have been mainly steam driven. 


When, too, details come to be 
published, it will be of interest to note 
whether any advantage is taken of 
flexibility of layout, to which reference 
has been made above. The use of 
horizontal vis-a-vis engines in an ice- 
breaker, where much headroom may 
not be available, might well be con- 
sidered. The entire separation of the 
motor-room from the power genera- 
ting room is another point worthy of 
note. 

The latest technique in the diesel- 
electric propulsion of merchant ships, 
however, suggests that the power-room 
will be above the motor-room, and that 
both will be confined to the minimum 
space aft. A particular suggestion 
from Germany proposes a horizontal 
vis-a-vis supercharged two - cycle 
engine. It is to be noted, however, 
that there is nothing new in this 
arrangement, since it was pioneered by 
a British concern in the early 1930's. 
operating successfully im the world. 

With so much tanker tonnage now 
with machinery completely aft, there 


is no reason why the generator-above- 
motor layout should not be considered. 

Examination of layout for a pro- 
posed 9,000-ton 133-knot electric ship, 
with opposed piston supercharged 
engines, and exhaust turbine, shows 
a single generator equipment with two 
diesel-electric auxiliaries arranged in 
the “tween decks aft underneath the 
poop, where normally the crew would 
be housed. The single propelling 
motor is immediately below this, in a 
compartment immediately abaft the aft 
peak. There is very little tank-top 
space where the motor is, but it is a 
single armature unit, presumably fairly 
accessible, and the shafting has only 
slight rake. 

A proposed 9,000-ton 16-knot 
electric ship has twin screws with 8,000 
S.h.p. In this layout there are two 
generators of the kind mentioned, in 
an upper ‘tween deck, the top of the 
engine necessitating in this instance a 
fairly large poop house. Here, too, 
there is a single propeller motor, but 
this appears to be slightly further 
forward than in the lower powered 
ships. The auxiliary generators are 
situated in a compartment below the 
main generators. This certainly is 
marine electricity presented in a new 
and interesting light. The layout 
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would seem to be acceptable, provided 
that the total weight would be no 
greater than that of a direct coupled 
steam or steam plant at the aft end 
of the ship. But the centre of gravity 
of the whole of the electrical machi- 
nery is certainly further aft than with 
a normal equipment, and it may there- 
fore need some adjustment of design 
in the way of contemplating trim tanks 
forward. 


Effect on stability of the weight 
high up in the ship should be negli- 
gible. Overhaul should be fairly easy, 
and the design shows that the propel- 
ling motor space in each case has fairly 
large hatches immediately overhead 
both on the main deck and in the 
‘tween deck space. This leaves the 
“best and fattest” part of the ship 
amidships available for cargo-carrying. 
It suggests, moreover, if pilot house 
control is to be employed, a resuscita- 
tion of the arrangement first made by 
Mr. Lester M. Goldsmith, in the 
tankers of Bessemer class, in the late 
1920's, whereby navigating bridge and 
all living quarters were aft in a special 
superstructure, thus leaving the whole 
of the deck from forward of the poop 
to the bow completely clear. 


Such an arrangement would appear 
to have advantages in any electric ship 


TELFORD, GRIER, MACKAY 
& CO, LTD. 


which might be designed specially for 
the carriage of bulk cargo. It would, 
however, on account of the exposed 
nature of the deck, require very care- 
ful consideration as regards hatch 
cover design Steel covers would 
probably be necessary and would call 
for special deck arrangements in the 
way of winches and derricks to handle 
the covers. Or it is too much to 
suppose that electric cranes stowed 
flush with the deck when the ship was 
at sea, would perform these duties? 

This perhaps is thinking very much 
ahead, but it is not unreasonable when 
the strides now being made in electric 
propulsion are taken into considera- 
tion. So these suggestions made in 
1942, while they can justifiably claim 
British origin, are of extreme signi- 
ficance. 

АП this concerns diesel-electric 
drive, but we have seen that the future 
for turbo-electric drive is by no means 
dark, particularly if ships of the 
Kairouan class continue to be pro- 
duced. One factor pointing a finger 
in the direction of increased diesel- 
electric drive is the likelihood of bigh- 
speed light weight engines. Only a 
few years before the war, engines 
weighing up to 350 Ibs. per h.p. were 
constructed, but at the present time 
this weight can be reduced to between 
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17 and 201bs. In this direction diesel- 
electric propulsion shows itself to 
great advantage. 

Mention has been made of storage 
batteries. Whatever developments 
may have taken place in their 
marine application during 1942 pre- 
sumably remain secret, but it is im- 
portant to note that Mr. E. C. 
McKinnon, a member of a well known 
firm of storage battery manufacturers, 
contributed to the Institution of 
Electrical Engineers some time ago a 
paper reviewing the application of 
storage batteries. Interest was 
revived in this subject during 1942, 
and the author recalled some facts in 
connection with a then new diesel- 
electric ferry, mentioning that in this 
scheme for a diesel-electric “ floating 
bridge,” storage battery played an all- 
important part, 60 traction type cells 
having a rated capacity of 226 amp. 
hours in 5 hours, being connected 
directly across the main generator 
terminals, so that they discharged to 
assist the generator while the ferry 
was actually being propelled, and for 
the rest of the time took a compen- 
sating charge current from the 
specially designed generator. 

he use of storage batteries on 
board ship was a sub-technique, it may 
(Continued on page 283) 
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Trends in Machinery Space 


By A. C. HARDY, B.Sc, A.M Inst.N.A. 


T is difficult to write about material 

` progress in motorshipping during 
the year 1942. ‘That it is not entirely 
absent is proved by occasional glimpses 
obtainable through the fog of war 
and the curtain of security. The 
completion of a gas-engined ship in 
Denmark, the first of her kind, is an 
example; news of a pressure-charged 
engine-room is another and an impor- 
tant one, for it is in developments 
inside and around the machinery 
space that the future of motor- 
shipping with its many ramifications 
is being determined. If this article 
does no more than discuss trends in 


machinery space it will mirror 
contemporary thought for future 
reference, 


Let us deal first with general trend, 
with possible, 


then probable and 


(Continued from page 281) 


be called, of marine electricity which 
was going ahead with considerable 
vigour prior to the outbreak of war. 
Emergency lighting circuits, and even 
certain pumps were selected for the 
employment of batteries. Develop- 
ments were also taking place for the 
use of storage batteries on trickle 
charge as standby in the event оф the 
failure of current which would auto- 
matically cut out an electric or electric- 
hydraulic steering gear. Some years 
before the war a case occurred in 
which, due to water getting in the 
diesel oil of the generators in a steam 
turbine-driven ship with diesel auxi- 
liaries, the electric current shut down, 
the batteries took over, and the ship 
was able to steer her way into port. 

In spite of these important develop- 
ments, most ambitious battery equip- 
ment has been fitted in American ships. 
Mr. Louis R. Ford drew attention to 
this in great detail, in a chapter in his 
marine diesel handbook dealing with 
electricity on board motorships. Inci- 
dentally the appearance of this book 
may be considered as one of the points 
worthy of mention in the marine 
electrical year 1942. 

To sum up briefly, then, although 
there is not much of concrete progress 
to report in 1942, the few glimpses one 
has been able to give indicate that the 
science and practice of marine elec- 
tricity is by no means dead. Forward 
looking engineers are now contempla- 
ting with interest further information 
on the new ships mentioned. 


desirable layout, and finally with 
actual achievement in these direc- 
tions as far as information permits. 
As regards the first, the tendency 
towards compression of machinery 
which was showing itself before the 
war is being maintained. It has for 
its ultimate target the modification of 
net tonnage measurement which 
admittedly at the moment is a com- 
plete anomaly in that the rule penalises 
the small machinery space and puts, 
therefore, a premium on the smallest 
and, power for power, often the most 
modern type of machinery. 


'T'he present system of measurement, 
too, has for similar reasons hindered 
designers who have visualised carry- 
ing 'tween decks all fore and aft 
low down in a ship. The extra space 
so gained in meat and fruit carrying 
ships might amount, conservatively, 
to as much as 5 per cent. of the total 
capacity. ‘This in itself is an impor- 
tant post-war consideration when 
quality rather than quantity of 
tonnage will be called for, and highly 
specialised tonnage at that. 


against the totally 


are as 


Arguments 
enclosed 


machinery space 


standard as they are well known. 
The bogey of lack of reliability of 
the oil engine still stalks abroad; his 
footsteps are likely to be heard more 
vigorously when the high-speed 
geared engine is considered, but the 
totally enclosed engine-room does not 
mean that access to machinery parts 
is denied; bolted plates can secure 
access and egress, and the trunk 
ventilation which designers of the 
future may or may not decide to be 
mecessary can be adjusted as emer- 
gency lift shafts. It is possible, too, 
that if high-speed units are employed 
their number will be such that the 
individual unit is compact and light 
enough to lift out as one unit. The 
way to the totally closed engine-room 
has already been pointed out, as 
mentioned. 

It is true that the space advantages of 
the compactness of modern machinery 
have never been employed, for 
reasons stated, in cargo carriers with 
machinery amidships, even when that 
machinery was conventional. Indeed, 
the size, shape, and design of engine- 
room openings has remained static 
for about half-a-century—because of 
net tonnage measurement and because 
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of ventilation. Even with pre-1939 
machinery, although steam presented 
certain difficulties, oil engine pro- 
pulsion offered no problem. Passenger 
liner designers have tackled the 
question in rather a different manner, 
hence the spate of  triple-screw 
passenger ship designs in pre-war 
years and the competition of geared 
diesel plans and the diesel-electric 
arrangements of the pre-war German 
cruising (“ Strength Though Joy ’’) 
ships. 

These ships were based upon some 


of the earlier geared diesel equipment 
fitted in the Monte class of emigrant 
liners built in the middle and late 
twenties for the Hamburg - Sud 
Amerika Line. This group of ships 
was among the first in the world with 
oil engines to be designed solely for 
the emigrant trade, as all third-class 
ships. The design was remarkable for 
the big clear public rooms on the top 
deck, and for the large number of 
multi-berth cabins car- 
ried as low down in 
the ship as possible. 
This was only fea- 
sible by the use of 
four engines geared in 
pairs to two shafts, 


the engines them- FUEL 01. 
selves being of single- | “tank 
acting, four-cycle, air 

клет зун 


injection, trunk piston 


type. Even here, full 
advantage was пої 
taken of the low 


engine - room height, 
because obviously, 
constructed as they 
were, to international 
tonnage measurements 
in those days, the rule 
had to be respected. 
The cruising ship 
offered a plain indica- 
tion of the lack of de- 
finite pre-war feeling 
as to the best way of 
obtaining maximum 
in minimum 
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TRENDS IN MACHINERY SPACE 


drive will reach a position of consi- 
derable importance. 

One of the great advantages of 
diesel-electricity has been its flexi- 
bility of layout. This has never been 
exploited to the full, except in a very 
few ships, so that, if it were desired 
to have a central propelling room, 
amidships, all closed in at the ends, 
and with but small access at the top, 
then it would be reasonable to place 
the propelling motor or motors aft, and 
thus secure a real and not theoretical 
space advantage in the elimination of 
the shaft tunnel or tunnels. It is a 
generalisation, but a real one, to say 
that no ship had yet been constructed 
in which full advantage of the elimina- 
tion of the shaft tunnel has taken place. 

Then there is another school of 
thought which says if diesel-electric 
drive is to be employed, then surely all 
the machinery should be aít, since 
electricity is so flexible. The power 
P^ 
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generator should be above the power 
user, the former being in a 'tween 
deck, at the aft end of the ship, and 
the latter somewhere near or abaft the 
aft peak. There is nothing new in 
this arrangement on paper, for Messrs. 
Crossley Premier, makers of the hori- 
zontal vis-a-vis four-cycle unit, pre- 
pared an actual layout for a ship of 
this kind about 10 years ago. The 
scheme has now been revived from 
another source. 

At the time the original scheme was 
produced, shipbuilding was about to 
enter on that phase of depression from 
which it was only just emerging when 
war broke out. Consequently it was 
difficult for shipbuilders to persuade 
shipowners to build even the cheapest 
and simplest of vessels, without going 
in for anything which at that time, 
undoubtedly, would have suggested 
" fancy waistcoats ” to the majority. 


The placing of machinery aft in 
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ordinary cargo-carrying vessels 15 
something which does not seem to have 
received the attention which it merits. 
Here, too, of course, under existing 
circumstances, the net tonnage 
measurement rule applies. Also, for 
ships of medium size, if the high 
powers likely to be required for the 
ship of to-morrow are too far aft, 
there may be difficulty in accommo- 
dating them in the triangular space 
available. 

It is to be remembered, too, that 
modern machinery does not merely 
comprise the main prime mover. If 
this were all, the task would be simple, 
and in many tankers, by allowing the 
supercharged four-cycle main engines 
to drive nearly all its own auxiliaries, 
the problem has been overcome. But 
a 10,000-ton tanker designed to carry 
crude oil has but limited auxiliary 
requirements, her principal auxiliary 
being a Scotch boiler or boilers, which 
can in any case be arranged high up in 
the superstructure. 

Not so, for example, the fruitship. 
That is why the Francine, built at 
Odense in 1936, and later sold to 
Copenhagen owners and renamed 
Egyptian Reefer, was such an impor- 
tant vessel. With a deadweight of 
3,235 tons and a length between per- 
pendiculars of 345.6ft., she had at the 
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extreme aft end of the hull a 10- 
cylinder, 19.69ins. x 35.43ins. single- 
acting, two-cycle, airless injection 
engine, developing 3,400 b.h.p. at 160 
revolutions, power which gave her 
some 16 knots on a mean draft of 
21ft. 3ins. 

The Francine was admittedly an 
experiment. Whether she was suc- 
cessful or not has remained a secret. 
If success is measured by repetition, 
the answer would be no. The price 
paid for having the best part of the 
Ship amidships free for fruit accom- 
modation, may have been too dear in 
terms of trim and complication of 
operation. As against this, it may be 
argued that the Francine was 
but little larger than at least one 
ship with machinery aft, built shortly 
before the outbreak of war, to operate 
regularly across the Pacific. This 
ship bore a name which has since 
become historic, Tulagi, and had a 
length between  perpendiculars of 
240ft. with a deadweight tonnage of 
some 2,250 tons and twin-screw pro- 
pulsion. 

She was somewhat similar in size to 
the Ocean Coast class of cargo liner, 
built for Coast Lines Ltd. before the 
war. Here, ona deadweight of 1,790 
tons, twin-screws for 12 knots were 
arranged at the aft end of the ship. 
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There is no doubt that for medium- 
sized vessels there was a distinct design 
tendency to place the machinery aft 
before the war, and all this within the 
framework of existing tonnage, light, 
air and space measurements. After 
all, machinery aft has long been 
accepted for tankers of up to 15,000 
tons deadweight, and for whale oil 
factories to an even greater size. 

This trend, then, towards compact- 
ness of machinery space is showing 
itself in two distinct ways. In ships 
in which it is desirable that machinery 
should be amidships, and this un- 
doubtedly applies to powers of say 
10,000 h.p. and upwards, decks are 
being carried as low down as possible, 
and as complete as possible, within the 
limits of existing rules. Designers are 
beginning to look around towards the 
possibilities of electric propulsion in 
this connection, with a small power 
room amidships and the propelling 
motors aft. The generators would be 
driven, no doubt, by high speed, 
double-acting, two-cycle engines, and 
by high speed we mean 800-1,000 
r.p.m., no impossibility if aircraft prac- 
tice is to be followed. 

The alternative is geared equipment. 
A recent proposal for a machinery 
installation of 21,000 s.h.p. is illus- 
trated. It is stated that, owing to the 
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nature of service, this ship should be 
capable of running economically at 20 
knots and at 8 knots. Low engine 
height is essential in order not to inter- 
fere with the passenger decks, and a 
very small funnel is specified. The 
triple screw arrangement is borrowed 
from previous practice, but whereas 
all triple screw ships hitherto, up to 
and including the Marechal Petain 
which, if launched in 1942, was un- 
doubtedly the outstanding motorship 
of the year, had single-acting two-cycle 
airless injection engines each coupled 
direct to the screw, this projected ship 
has an important geared layout. 

A group of 12 engines was con- 
sidered for the Swedish-American 
liner Stockholm when she was first 
designed, but was turned down by the 
owners on account of lack of suffi- 
cient experience with this type of 
machinery at the time. 

In the present example, three groups 
of four engine, trunk-piston units, 
each 1,750 b.h.p.. are proposed, the 
engine speed being somewhat sur- 
prisingly only 220 r.p.m., while the 
propellers turn at 120. This particular 
equipment suggests the use of 
hydraulic and not electro-magnetic 
couplings, and the engines are arranged 
in two engine-rooms, No. 1 con- 
taining the two wing groups, 
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and No. 2 the centre group. 
No. 2 engine-room is flanked by 
large fuel oil tanks, thus conferring 
a very big radius of operation. There 
are four auxiliary generators, each 
400 kilowatts at 320 revolutions, two 
in No, 1 engine-room and two in the 
aft engine-room. The two forward 
generators are side by side, whilst the 
two aft are separated by the after pair 
of the four main engines attached to 
the centre shaft coming between them. 

Economy in uptake space is possible 
by the fact that the uptakes are 
divided. In the fore and aft length of 
the ship they occupy only 10 frame 
spaces, while thwartships the total 
width is half that of a pair of engines 
and gears. 

It will be noticed that in referring 
previously to the all-enclosed engine- 
room the possibility has been suggested 
of complete covering in. This has not 
neglected the question of uptake for 
it is considered that in this advanced 
type of machinery space the vertical 
uptake may no longer be necessary, 
but that horizontal silencers combined 
with small pipe exhausts, running up 
through the small trunkways already 
allowed for, will be sufficient. This 
is a possibility, especially in the pres- 
supercharged, air-conditioned engine- 
room of to-morrow. 
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So it is worth turning aside for the 
moment just to examine something in 
connection with the Harland and 
Wolff super - atmospheric airlock 
engine-room. It is interesting to note 
that the patent under which this 
arrangement has been made is in the 
joint names of Mr. C. C. Pounder, 
whose work in connection with modern 
motorship development is so well 
known, and Sir Frederick Rebbeck. 
Because of airlocks, the machinery 
space is maintained in an airtight con- 
dition, and fans supply the machinery 
throughout. It is therefore possible, 
in some cases, to dispense with the 
scavenge air-blower, an important 
matter where high-powered two-cycle 
machinery is concerned, because it 
"kills" a parasite auxiliary, while 
another advantage is that the pressure 
acting on the external surfaces of the 
crank chamber prevents any seepage 
of lubricating oil at the joints. 

The patent specification makes men- 
tion of the fact that the air pressure 
maintained in steamers’ boiler-rooms 
is commonly up to 10 or llins. of 
water. This is less than 0.5 lb. per 
sq. in., but it is proposed to keep the 
engine-room in the new layout at 
3-41Ь. per sq. in. which apparently 
is within the limit of what is known 
to be the most convenient pressure in 
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which an engine-room staff can work 
without discomfort. 

The great advantage is that instead 
of increasing the power of the machi- 
nery by fitting exhaust turbo-blowers, 
mechanically-driven blowers, or using 
the under-side of pistons and super- 
charging air pumps іп four-cycle 
engines, the arrangement offers an 
alternative method of obtaining such 
extra power. As it eliminates certain 
auxiliary machineries, it, too, conforms 
to the ideal which has already been 
mentioned above, of putting more 
power in less space. ! 

Though the patent specifically 
applies to big direct-coupled machi- 
nery, there is no reason why it should 
not be equally applicable to small high- 
speed geared equipment. The engine- 
room is totally enclosed, air under 
pressure being drawn in by fans, and 
thus into the engines as required. 
Here, again, the patent is taken out 
with existing tonnage measurement 
rules in mind. Doubtless vast im- 
provements could be made were the 
13 per cent. regulation scrapped. 

General trend, therefore, is all 
towards the shrinking of machinery 
space. There are many possible lay- 
outs. If the 13 per cent. rule were 
altered, there is no reason to suppose 


TRENDS IN MACHINERY SPACfF. 


that it would hasten the demise of the 
tall, direct-coupled unit, though how 
much a modification of the rule would 
give increased benefit would naturally 
depend upon the space required for 
overhaul. The bigger the engine, 
generally speaking, the larger the 
overhaul space necessary, the ideal, as 
suggested above, being the elimination 
not of a part of an engine, but of a 
part of a complete power plant which 
in itself is an individual unit. 

Much development work remains to 
be done before this will become pos- 
sible. It will never be universal. 
Then, too, the question remains to be 
answered, if engine-rooms are to 
become lower and lower, will there not 
be a tendency for the horizontal engine 
to come into its own again? It will 
be remembered that some of the 
earliest propelling engines of motor- 
ships were horizontal units. Even 
some of the earliest submarine engines 
were horizontal petrol units. One of 
the most successful petrol units ever 
built for small work has always been 
a horizontal engine. But to-day there 
is only one motorship afloat in which 
this type of prime mover is employed. 

There are two ways in which it 
could come into ifs own again; one 
would be as a slow-running, direct- 
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coupled unit. In this case it would be 
necessary for the engine to be rever- 
sible, as a slow-running unit, develop- 
ing, say, 1,800 h.p. at 200 revolutions 
per minute; if the machinery space 
were amidships, it could operate either 
on oil or on gas. 

This calls to mind that there is a 
certain future for the gas-engined 
ship, and, as has been mentioned 
above, one of the outstanding vessels 
of 1942 is a ship completed for Danish 
owners. Though this ship is only of 
3,000 tons deadweight, and has a six- 
cylinder, four-cycle, trunk engine, 
developing 950 h.p., she is neverthe- 
less the first gas-engined ship built in 
Denmark, and the first sea-going gas- 
engined ship to have been constructed 
for many years; two main gas gene- 
rators working on coal are fitted, the 
installation including equipment for 
breaking up the coal. 

The engine is of the normal four- 
cycle type, except that it has no fuel 
valve or fuel pumps, and special inlet 
valves are fitted. The main generators 
supply gas for use when the vessel is 
at sea, but when she is in port, the 
auxiliaries are supplied by special 
small generators. The whole of the 
producer gas plant is installed forward 
of the engine-room, and occupies five 
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frame spaces in which coal sufficient 
for 20 days’ steaming is carried. 
Doubtless the ship is an experiment 
from the economic point of view, but 
should prove interesting to those 
countries which are able to use coal or 
oil as needed. Such a ship would 
have an important post-war advantage 
from this point of view. 

There is little doubt of the gas- 
engined ship ever having any universal 
application. She will always be a 
specialist ship, mainly confined to 
coastwise and short sea trade. It is 
interesting to note, however, that dur- 
ing the year a suggestion has been put 
forward for a more ambitious equip- 
ment, for 4,000 h.p., the advantage of 
which over corresponding steam plant 
lies in the lower fuel consumption of 
the gas engine, namely, about 300 
grammes per b.h.p. per hour, com- 
pared with 430 grammes per b.h.p. for 
the most efficient coal-fired steam 
plant. 

Four high-speed gas engines driv- 
ing a single shaft through gearing are 
envisaged, built for marine work as 
diesel engines, so that they can operate 
on producer gas at sea, with à special 
ignition charge of diesel oil, whilst all 
manoeuvres are carried out when 
running on oil. This dual system 
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would not necessarily appeal to many 
owners. 

For auxiliary purposes there are two 
engines and a steam unit, the steam 
being at low pressure and raised from 
the cooling jacket of the gas generator. 
Diesel oil is carried in the double 
bottom tanks, whereas the coal for the 
gas producers is in a W-shaped 
bunker, which straddles the middle of 
the engine-room, the peak of the “W” 
being on either side exactly at mid- 
length of the engine, i.e., alongside of 
the coupling. The compact producers 
are in the forward wings of the engine- 
room to port and starboard respec- 
tively. The machinery is amidships, 
and it is stated that it weighs 750 tons, 
the total space occupied being 3,300 
cubic metres, though by the employ- 
ment of two instead of four engines 
the weight space ratios are improved. 
Plant of this nature up to 5,000 h.p. 
can be developed on a satisfactory 
basis, it is added. 

It is agreed that, while no gas engine 
plant of this size has yet been installed, 
manufacturers are now in a position to 
supply them. Опе difficulty to be 
overcome, however, is that producers 
cannot be designed to use varying 
grades of coal, and must burn either 
anthracite or certain qualities of coke. 
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As it cannot be guaranteed that these 
special qualities will be available in any 
harbour, gas engine propulsion is not 
suitable for ocean-going ships, neither 
is it likely to be. It is submitted that 
it has considerable advantages for local 
and short sea trading, and that its 
advantages would be even more 
increased меге it possible to 
“bunker” the gas in bottle form. 
The gas engine suffered eclipse in 
the early days of its career at the hands 
of the oil engine, and because the coal 
industry did nothing to support its 
growth. After many years spent in 
obscurity, however, there seems to be 
a chance that it will come back into 
its own. In particular these war years 
will have taught us to do without many 
things, forms of propulsion included, 
that we thought were vitally necessary. 
This gradual conditioning of ship- 
owners and shipbuilders to do without 
the old, and to improvise the new, will 
result in much that is so improvised 
remaining. It is reasonable to suppose 
that the gas-engined ship will be one 
of these, particularly on the Continent 
of Europe, where the fuel situation 
may grow worse rather than better. 
There are many problems to be 
solved in the higher powers for gas- 
(Continued on page 295) 
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“ASSEMBLING” applied to ... 
Ship F urnishing and Decoration 


NE of war’s most revolutionary 

changes is that ship “ building ” 
has given way to ship “ assembling.” 
The post-war era may see immense 
glass-roofed factories, fed by railways, 
roads and conveyors, built astride a 
dry dock to which water may be 
admitted—when the ship has been 
completed—from an adjacent river. 


In their determination to accelerate 
production the United States ship- 
builders have thrown overboard all 
conventional methods by constructing 
hulls upside down and making super- 
Structures in a factory a few hundred 
yards—or, if necessary, a few hundred 
miles—away from the final assembly 
point. Already the ship '' yard ” is 
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(Continued from page 293) 
engined ships, particularly the auxi- 
liary question. A dual fuel is always 
undesirable when the two Systems are 
required at once; as we have seen, 
there may be many cases when this is 
so. A low fuel consumption compared 
with coal-firing may thus, and for this 
reason, lose its attractiveness. 

Indeed, it might well be argued that 
many of the schemes discussed, having 
for their end a compression of machi- 
nery space rather than any specific 
reduction in tons per 24 hours, are 
inacceptable to the practical shipowner 
on the ground of complication. 
Therein is the great danger; from a 
marine oil engine point of view, how- 
ever, this danger is common to all 
types of propulsion, and if any engine- 
room is likely to get more complicated 
as time goes on, then it will be the 
Steam engine-room rather than the 
diesel. If the future of steam lies 
in the development of high pressure, 
high superheat water-tube boilers, 
With controlled combustion or of 
forced circulation boilers, with even 
higher pressures, and requiring 
Special kinds of feed water, then 
Surely the engine-room of to-morrow 
will be a laboratory as much as an 
engine-room. 

So it may well be, in spite of what 
has been said above, that there will 
be a revision to simplicity in the 
future, with perhaps even a return 
to the simple, robust steam auxiliary. 
The answer to this question lies to 
Some extent with the electrical com- 
Panies, and even more so with the 
material that they have at their dis- 
posal after the war. A “ bottleneck ” 
in copper, for example, would make 
the quick and ready supply of winches 
and contactor gear rather difficult. 
This, however, is anticipating difficul- 
Nes which may not, in fact, exist. 

We can say that although, after 
the war, it may be found that the 
curve of motorshipping has not been 


so ** upward ” as in peace-time, due 
to a variety of obvious circumstances, 
the oil engine will be just as popular 
in immediate post-war years for 
certain types of ships, as it was in 
pre-war years. The cargo liner is 
likely to remain a motorship, though 
there will be strong rivalry from the 
geared turbine and water-tube boiler. 
The tanker is almost a sure case for 
oil engine propulsion, unless speeds 
of, say, 21 knots are called for. 

The passenger liner field is a 
difficult one upon which to make any 
pronouncement, because until we can 
see just where the influence of aircraft 
15 going to begin and end, we do not 
know what the likely calls of ship- 
Owners upon passenger liner con- 
structors are likely to be. All the 
circumstances suggest that the day of 
the very large trans-Atlantic liner is 
over, but then we must remember that 
these ships are not very big for the 
sake of mere size, but the smallest 
which can do the job profitably in the 
quickest time. In any case, the 
80,000-tonner was never a target at 
which the oil engine seriously aimed, 

In the coasting and short sea trades 
the standard oil engine is likely to 
make progress for some time. It is 
to be hoped that in post-war years 
all British designs of ой engines, 
which surely will have had a chance 
to prove their merits duting the war 
years, will be retained. Tugs and 
"mall craft will also have benefited so 
much from the compactness and low 
tuel consumption of the oil engine 
that it is difficult to imagine them 
turning away from it, though Mr 
U. T. Shoosmith, in his paper to the 
Ínstitute of Marine Engineers, held 
out a very attractive proposition on 
behalf of coal burning for tugs of 
Thames type. Presumably this par- 
ticular design is equally capable of 
being extended to other designs, of 
larger types. 


By W. A. GIBSON MARTIN 


becoming the ship '' assembly shop,” 
a development with far-reaching 
effect upon the decoration and furnish- 
ing of accommodation for crews, 
officers and passengers. 


“Assembly ” of finished component 
parts, as distinct from “ building ” 
with materials in a more or less raw 
state, involves much closer co-ordina- 
tion between every section of industry 
which serves the shipbuilder. Not 
only must the accurate dimensions, 
weight and finish of every item of 
equipment be determined at a stage 
much earlier than has been usual 
hitherto, but fixing points must be 
provided if—indeed—holes are not 
bored for bolts and screws before 
every component passes into the 
assembly shop. 


To a limited extent, of course, this 
policy has already been adopted 
Successfully in Great Britain as the 
result of Admiralty insistence upon 
rapid conversion of ships from cargo 
to troop carriers. For instance, some 
time ago the writer saw such a con- 
version in 48 hours. The owners had 
had several weeks’ notice, enabling 
certain joinery shops to pre-fabricate 
most of the woodwork and have almost 
every detail in readiness to assembly 
on board as soon as the ship docked. 
A picked team of carpenters—who 
had already converted ships of a 
similar size and type—had only to put 
down wood floors in the holds and line 
the ship's plating before positioning 
and securing the various benches, 
tables, forms and hammock supports. 


This same principle, Systematically 
developed, is now being applied to the 
assembly of complete new ships, 
ехсер{ that a sharp distinction has 
been drawn between equipment which 
is permanently Secured to the ship's 
structure — beds — and wash-basins, 
wardrobes and dressing mirrors—and 
those which can be put aboard after 
the ship is completed—easy chairs 
and dining tables, coffee tables, rugs, 
cushions, lampshades and curtains. 
in this second category fall certain 
items which have a temporary fixing. 
Dining tables and chairs are usually 
anchored to avoid undue movement in 
bad weather so that the pre-fabricated 
fioor unit must have openings to which 
the fastenings may be secured. 


Although curtains and carpets are 
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“ ASSEMBLY” 


normally installed after a ship has 
been completed, yet these items must 
be included as integral with the 
original plan. An efficient suspension 
method for the curtains must be 
selected and arrangements made for 
attaching the fittings: these may be 
of metal or plastics, employing 
runners or rings, running on rails or 
rods, but the necessary points at 
which those fittings are to be attached, 
and the means of attachment, must all 
be planned in advance and the 
essential holes made for brackets, 
screws and supports, at some con- 
venient stage in the assembly. Again, 
if carpets and rugs are to be held in 
position by pins and sockets—as is 
usual—then the floor unit must be 
equipped with sockets at precisely the 
right places so that the fitter when 
he comes aboard knows exactly where 
each socket is and can lay all the 
floor-coverings within the prescribed 
time limit. 


* * * 
The decorator’s task would be com- 
paratively easy were fabric units 


divided horizontally, i.e., deck by 
deck. But horizontal divisions seem 
to be exceptional, especially with 
superstructures where a lounge or 
smoking-room may be split either 
length-ways or athwart the ship. 
This certainly eases the problem of 
uptakes and officers’ quarters adjacent 
to the bridge; and although it may 
complicate matters considerably yet 
must be accepted along with many 
other new conditions which will 
change all pre-war principles in both 
design and construction. 

One effect of ship assembly can be 
anticipated quite positively, i.e., the 
virtual disappearance „of elaborate 
period apartments. For instance, in 
1938 and 1939 the trend was towards 
more elaborate and highly decorative 
furnishings, a typical example being 


in the Dominion Monarch with 
its return to the “drawing-room” 
and the “old oak" smoking- 
room. It seems quite obvious 


that the post-war ship will adopt a 
more modern scheme altogether; yet 
one can foresee an occasional private 
dining-room, or perhaps a suite-de- 
luxe, decorated in one of the classical 
styles, more as a novelty than any- 
thing else, as a museum piece employ- 
ing methods more costly than would 
be justified in an apartment exposed 
to the severe everyday use by large 
numbers of passengers who normally 
rely upon the lounge, dining-room 
and smoking-room for social inter- 
course. These apartments, however, 
need not be ultra-austere; in fact, it 
is imperative that they be thoroughly 
comfortable and as pleasing to the 
eye as they are practical in design. 
But their practical design will involve 
Certain economical finishes and certain 
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rapid refitting principles which cannot 
be adopted in a period scheme. 

Although no new passenger ship 
has been put into commission for 
three years or more, yet clubs, hotels 
and houses have been designed and 
completed ashore during that time; 
so one is not without some fairly clear 
indication or changes in public taste, 
quite apart from the impact of war 
and all its consequences. 

Decorative schemes have been 
carried out in non-belligerent coun- 
tries—and in U.S. before Pearl 
Harbour—all of which have one signi- 
ficant feature in common, viz., all 
ignore the classical styles and give free 
rein to pure functionalism relieved, to 
a limited extent, in the modern fashion 
by contrasts in texture, colour, and 
line. This feature cannot be credited 
entirely to war conditions; in fact, one 
must conclude it is not influenced in 
any way by war conditions, for none 
of the countries concerned had any 
difficulty (at the time such interiors 
were completed) in producing highly 
satisfactory period schemes if such 
were demanded. One may conclude, 
then, that the arts still continue to 
develop in the minds of men and of 
nations, even although temporarily 
deprived of normal expression in belli- 
gerent countries, 

Quite apart from war and the 
throttling of all natural artistic 
development, however, this new adop- 
tion of ship assembly on a big scale 
will in due course enable the ship 
decorator to make an entirely fresh 
start, abandoning all principles and all 
traditions which do not readily adapt 
themselves to the new construction. 

The basis of all assembly plants 
being maximum standardisation of 
parts, it is but reasonable to anticipate 
that standardisation will be adopted 
on a big scale in decoration and equip- 
ment; not only can the movable items 
—such as tables and chairs, basins and 
beds—be standardised to an extent far 
beyond anything visualised in pre-war 
years, but floor and wall finishes, 
electric fittings and galley equipment, 
ventilation and plumbing, are all cap- 
able of similar developments with 
certain obvious .and practical advan- 
tages extremely welcome to the ship- 
owner. 

Yet it must not be assumed that 
standardisation itself is anything new. 
On the contrary, a Liverpool firm 
owning and operating a fleet of 85 
ships has standardised all its bed linen, 
bunk curtains and chair covers for 
several years. The linen department 
maintains ample stocks in readiness 
for ships reaching port, and in many 
instances a ship has had its soiled 
linen removed and replaced with a 
completely new supply within 24 hours 
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of arriving in Liverpool. Exactly the 
same principle may be employed in. 
dealing with chairs and mattresses, 
tables and floor coverings. Although 
in pre-war days the firm to which 
reference has just been made had built 
up its fleet slowly, ship by ship, in the 
post-war era it seems evident that 
dozens of different firms will be 
demanding hundreds of chairs and 
tables, beds and basins to re-equip 
their ships for normal traffic. 

Despite the average man’s dislike 
of “standardisation” in the home, he 
has now to accept “ utility " furniture 
if—through enemy action—he is com- 
pelled to refurnish his house, or if he 
decides to become a householder for 
the first time. Allowing for all the 
delays and difficulties so typical of 
negotiations with a Government 
department, the committee has accom- 
plished its task with reasonable speed 
and efficiency. 

Several furniture manufacturers 
have been selected to make this 
utility furniture, some of which 
may be issued to the public early this 
year if, indeed, a few items are not 
released before these lines appear in 
print. Never before has the British 
public been so restricted in its choice 
of furniture and never before has the 
furniture industry been more critical of 
a Government attempt to mould 
public taste. 

Taken as a whole, however, and 
bearing in mind that we are at war, 
which demands much self-sacrifice and 
may well demand much more, the 
utility tables, chairs, settees, and bed- 
room articles are much more satisfac- 
tory in design and construction than 
the average sold in this country by 
hire purchase during the immediate 
post-war years. 

The committee (chairman, Mr. Chas. 
Tennyson, C.M.G., late deputy-director 
of the Federation of British Indus- 
tries) was assisted by well-known 
designers amongst whom may be men- 
tioned the following: Messrs. Grey 
Wornum, F.R.I.B.A., Brian O'Rorke, 
MA, _F-R.LB.A., and John “Grey, 
F.R.L.B.A. Members included Messrs. 
Gordon Russell, Herman Lebus, F. C. 
Hooper, and W. Johnstone. 

The manufacture of ordinary furni- 
ture was prohibited after November 1, 
but goods in process of manufacture 
on that date were allowed to be com- 
pleted, provided that this could be done 
by December 31. After that date, the 
only furniture to be manufactured in 
Britain for domestic purposes will be 
that which conforms to the utility 
Scheme introduced by the Board of 
Trade. 

It would be entirely wrong, however, 
to assume that utility furniture will be 
available in large quantities or that 
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anyone can adopt mass production 
methods of manufacture. The entire 
scheme has been designed to reduce 
consumption, to telescope factories, to 
withdraw labour for war purposes, and 
to ensure that no one is allowed to 
purchase new furniture unless he has 
lost his home as the result of enemy 
action or, in rare cases, he is setting 
up house for the first time. 

Yet the designs are all so perfectly 
straightforward and so well-ftted for 
the purpose that they would be found 
suitable for at least 75 per cent. of 
" newly-weds " in almost any country 
in Europe. These designs show how 
much labour and expense could be 
saved by  standardising а straight- 
forward design so that it may serve in 
several apartments in hundreds of 
ships. Mr. Hugh Dalton, as Presi- 
dent of the Board of Trade, has given 
a most useful hint to shipowners by 
this scheme. If a design can meet the 
tastes and needs of 75 per cent. of the 
public, surely it is worth while con- 
sidering something of the kind in ship 
furnishing? 

Now is the time, therefore, for 
shipowners to discuss what type of 
chair and table will be most suitable 
for ship equipment, and to agree upon 
some standard designs which furniture 
manufacturers — eager to resume 
peace-time trade—can produce without 
any great delay. Chairs will be 
wanted to equip the dining-room, 
lounge, and other public rooms, also 
for private cabins, officers’ quarters 
and open-air accommodation: for 
example, sports deck, enclosed 
verandah and promenade decks. 

Of these, which will be required in 
a quantity sufficient to justify stan- 
dardisation? To begin with the 
dining saloon: here two designs 
might be standardised. First, a com- 
fortable arm-chair for first-class 
accommodation. Secondly, a more 
compact but still comfortable chair 
for tourist and other classes, prefer- 
ably without arms and of rugged 
construction capable of withstanding 
really hard usage. The first design 
could be used for the captain and 
senior officers’ quarters, perhaps for 
a writing-room or for use with a writ- 
ing-table in the lounge. The second 
would be suitable for other officers' 
quarters and for general use through- 
out the passenger accommodation 
apart from the first class. 

Wide scope exists for the stan- 
dardisation of tables. Take, as a 
unit, the normal size of dining table 
for two, approximately three feet 
square. Any good furniture designer 
can produce a frame of robust con- 
struction, amply braced to withstand 
a long period of service at sea, 
equipped with some easily attached 
bracket and slide which would enable 
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the stewards to group the tables to 
suit passengers’ needs. Two tables 
fastened together would accommodate 
four, five or six passengers: three 
tables, six, seven or eight passengers : 
and so on. Dining tables would have 
plain tops, or tops covered with 
easily renewable felt or baize—easily 
renewable because the top would slip 
off, when required, for fresh covering. 

This same design of table, with 
another type of top, would serve in 
the smoking-room, in the writing- 
room and for card-playing as well. 
The top can be veneered with plywood 
and plastic to resist alcohol and 
cigarette burns; covered with baize 
for card-playing; and polished and 
then fitted with stationery racks for 
the writing-room. A single design 
would serve all classes of accommoda- 
tion in the average ship, but if a 
table 30 inches square would prove 
more suitable for all-round purposes, 
then the first class passenger would 
have to sacrifice three inches elbow 
room on each side—not a very serious 
matter—or else a special size might 
be made for the first class dining- 
room alone, outside the general 
scheme of standardisation. 

Most ships have certain standardised 
bedding throughout, but all ships 
belonging to one particular company 
had not become standardised to the 
extent to which they could have been. 
In pre-war days the spring-interior 
had become almost universal, and all 
ships not originally thus equipped 
were being brought up-to-date as 
rapidly as conditions permitted. Even 
so, bedding manufacturers had to 
cater for dozens of slightly different 
sizes and qualities whereas the ship- 
ping industry could have purchased 
bedding on a more economical basis 
by adopting half-a-dozen qualities and 
not more than two sizes, 

De luxe suites, with twin bedsteads 
and other ultra-luxurious equipment, 
may be omitted from any standardisa- 
tion scheme. Undoubtedly, these will 
require renewal іп due course; but 
their number is quite insignificant as 
compared with the number of ordinary 
cabins which must be provided with 
new bedding on resumptior of normal 
passenger traffic. 

The first size of spring-interior 
should be suitable for all first-class 
accommodation, apart from the de luxe 
bedrooms just mentioned. It should 
be the very best obtainable, capable of 
giving a long period of service at sea 
without any attention apart from 
periodical examination and re-cover- 
ing. It should fit all first-class berths ; 
and it is assumed, of course, that ship- 
builders and shipowners will have 
already agreed on some standardised 
size of berth to be adopted throughout 
all passenger ships operated by the 
united nations. 
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The second size of spring-interior 
mattress will be slightly smaller, de- 
signed for other classes and for officers’ 
quarters. A series of six qualities has 
been suggested so that shipping com- 
panies might have a choice, some pre- 
ferring softer mattresses, others pay- 
ing more attention to the exterior tick- 
ing and others again demanding a 
quality giving the maximum wear-for- 
money. Similarly, certain technical 
standards can be established for a range 
of pillows, bolsters, blankets, sheets 
and pillow-cases. 

There may be three types of easy 
chairs standardised. First, the luxuri- 
out type for first-class lounge and 
smoking - room, a compact but 
thoroughly comfortable chair compar- 
able with the best pre-war type. 
Secondly, a smaller but just as com- 
fortable chair, perhaps of the tub 
variety or on similar lines to it, shorn 
of upholstery embellishments and 
finished in a simple style evolved to 
facilitate re-fitting. This easy chair 
would be suitable for all classes apart 
from first (although perhaps appro- 
priate for certain first-class bedroom 
accommodation) and for all public 
rooms (e.g. writing-room or library) 
as well as lounge and smoking-room, 
and for the captain’s and senior 
officers’ quarters. Thirdly, a utili- 
tarian easy chair, occupying a mini- 
mum amount of floor-space and 
finished on strictly economical lines, 
for general use where space is limited 
or where the accommodation does not 
justify anything more luxurious. 

Having standardised the type of 
chair, the structural parts can be stan- 
dardised with still greater benefit to the 
shipowner. A chair comprises three 
main parts, viz.: frame, upholstery 
and covering. Already much has been 
done in reducing the variety of frames 
but much more ought to be done in 
post-war years, as probably half-a- 
dozen designs would meet the needs of 
99 per cent. of the world's shipowners, 
resulting in 2 vast saving of manufac- 
turers’ time in designing, machining 
and finishing. 
_As for the upholstery, it will be a 
simple matter to design and manufac- 
ture a dining saloon chair seat-bottom, 
completely upholstered with webbing, 
hair, springs (where required), scrim 
and canvas, in lots of thousands at a 
time, all ready to be covered with 
tapestry or leather and delivered on 
board where stewards can drop in the 
seats as easily as they whisk away an 
empty soup plate. The covering 
varies, of course; that is the one 
method of avoiding standardisation’s 
gravest obstacle, viz: lack of indi- 
viduality. 

Various colours of leather—usually 
hide or morocco—are favourite, closely 


ee le eee онал Oe IP) P VITESSE 


300 THE JOURNAL OF COMMERCE AND SHIPPING TELEGRAPH ANNUAL REVIEW 


Vessels recently fitted with 
NEPTUNE BERTHS : 
Q:M.S. “ Queen Elizabeth ”’ 
Q.M.S. “Dominion Monarch” 


OL 0 | 1, ‘Neptune’ Cot Bedsteads 


Т | | ru and Berths 


T.S.S. “ Devonshire ” Specialists in 
T.S.S. “ Ettrick " Construction and Design 
T.S.S. “ Amra ” of 


COT BEDSTEADS and 
BERTHS in WOOD and 
METAL 


T.S.S. “ Sobieski ” 
T.S.S. “ Inkosi ” 
T.S.S. “ Beacon Grange ”’ 


2. T DUUM Distinctive design of COT BED- | 
S.S. Aska STEAD supplied by us to the 
T.S.S. “ Diloma ” T,s,s.‘CITY OF BENARES” 
T.S.S. “ Royal Daffodil ” ; 
T.S.S. “Earl of Zetland " 
T.S.S. “ Barrister ” 


ALWAYS SPECIFY “NEPTUNE” MAKE FOR 
T.S.S. “ Adviser ” 


DESIGN, RELIABILITY AND SUPER-FINISH 


Neptune Works, Upper Trinity St, Birmingham, 9 


Telephone: VICTORIA 0033 BCHINUPTONE Telegrams: “ BERTHS,” BIRMINGHAM 
RE ae aa VE EM 
FRANCE FENWICK TYNE & WEAR UNRIVALLED | 


COMPANY, LIMITED F O R S U р Ë R H EAT 


Owners of the famous Fleet of 


ANCHOR TUGS 


COPELAND 


ZZ 77777, 
NEWCASTLE-ON-TYNE Z METALLI c Z 
AND SUNDERLAND 2 PACKING (С 
Үү “BRANCH '' NEWCASTLE or SUNDERLAND. r = = ^4 ^ 
Telephone: Telephone Night Service - 
NEWCASTLE "22375 NORTH SHIELDS 1000 ⁄ 
SUNDERLAND 5416 SUNDERLAND 6451 


Sole Manufacturers— 


CARVILLE ENGINEERING CO. | 
HADRIAN ROAD, — WALLSEND-ON-TYNE 


“ASSEMBLY” APPLIED TO SHIP FURNISHING AND DECORATION 301 
————— — LERNIS AND DECORATION —  — | 301 


followed by woven fabrics such as 
tapestry of various qualities and 
moquette, the latter often uncut. If 
frames and upholstery units can be 
manufactured by the thousand, as 
they can, the slight extra cost of 
individualising the covering, in lots 
of a hundred or two at a time, will 
not interfere seriously with either the 
economy or the utility of standardisa- 
tion. 

Easy chairs can be designed on 
similar lines, having a standardised 
seat, back, aud units for the arms, 
cach of these three sections being 
complete in itself and finished all 
ready to drop into the frame, where 
it will be secured by some simple form 
of metal fastening. Seats and backs 
can be constructed on the spring- 
interior system, with springs pro- 
tected by fabric pockets so as to 
eliminate all noise; these seat and 
back units are built on a strong metal 
framework with steel laths of specified 
resiliency to support the coil springs. 
Much pre-war development was on 
individual lines, each factory turning 
out its own designs—sometimes 20 or 
30 of these designs, all different, pro- 
duced by each of a hundred upholstery 
manufacturers. If reduced to half-a- 
dozen types and the production multi- 
plied by several thousands, the price 
of upholstery “ sets ” can be reduced 


to a level which will attract ship- 
owners all over the world. 

Another pre-war trend—the hori- 
zontal coil spring—must be kept in 
mind. Here the spring was being 
extended or expanded when in use, 
whereas the normal vertical coil 
spring is under compression when a 
passenger sits on the seat. The hori- 
zontal method occupies less space and 
simplifies upholsterywork, especially 
when used in the backs of chairs 
which do not support the entire 
weight of the passenger. In many 
current designs the horizontal spring 
used for the seat is so applied that 
hair and webbing are eliminated, while 
the depth of the seat is reduced by 
five-sixths or even more in some 
cases. Moreover, the chair is lighter, 
and replacements much easier. This 
type of upholstery also lends itself to 
standardisation as a sub-frame could 
be made and fitted with the spring 
assembly, all ready to drop into an 
casy chair frame. 

Covering of easy chairs may be any 
one of the hundred or more attractive 
fabries available to shipowners, from 
leather and hard-wearing moquette 
with a cut pile to the decorative and 
more expensive fabrics such as 
damasks, tapestries and embroideries. 
For de luxe apartments, the shipowner 
may follow pre-war practice with 


individual coverings, permanently up- 
holstered, and a well-tailored loose 
cover of block-printed linen. 

For standardised chairs, however, 
it is doubtful if conventional coverings 
can be justified. The ideal would be 
a soft cover of felt or baize, taking 
the place of the usual permanent 
covering. Then, on top of this soft 
cover would come a well-cut loose 
cover, each chair having a duplicate 


-cover to use or replace the original 


when it becomes soiled. If produced 
on a big enough scale these loose 
covers could be made to fit the stan- 
dardised easy chair perfectly and at a 
cost less than one-half of the pre-war 
price. 

As in these present war-torn days, 
when £ s. d. has become of less 
importance than ever before, so in the 
days to come mere money will be 
secondary to the time element; the 
sooner a ship can be equipped and put 
into traffic the sooner will its owners 
receive a dividend. Consequently 
almost anything is justifiable if it will 
accelerate the recommissioning of 
ships. Time and speed are of more 
importance than the cost of equip- 
ment. Shipowners to-day, therefore, 
may find it profitable to give some 
cousideration to their post-war needs 
and to plan some comprehensive 
standardisation which will save time, 
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accelerate the putting of ships into 
peace-time service, and still maintain 
the pre-war reputation for comfort in 
both the public apartments and sleep- 
ing accommodation. 

The standardisation of furniture 
will simplify the making-up of bed- 
spreads, curtains and chair covers; 
yet this saine standardisation need not 
result in monotony nor need any ship 
lose her individuality insofar as the 
artistic effect of passenger accommoda- 
tion is concerned. Ample scope will 
still exist for the use of rich fabrics 
іп de luxe rooms, and for well- 
chosen but hard-wearing material for 
other classes. Although size and 
quality may be unified, an individual 
appearance can be provided by varied 
coverings, and neither the shipowner 
nor the discerning passenger need 
anticipate monotonous interiors if full 
use is made of the innumerable ranges 
in design, colour, and texture almost 
certain to be available when weavers 
and printers revert to normal pro- 
duction. 

Many of the smaller fittings ought 
to be standardised, from water-taps 
and tumbler holders in cabins to the 
curtain rail and curtain tape in every 
curtain throughout a ship. Something 
had already been achieved along 
these lines, as plastic fittings became 


popular and were restricted to a 
limited number of designs. There had 
developed a tendency, however, for 
shipowners to demand individual de- 
signs, introducing slight variation 
which meant new dies and presses, 
adding considerably to the all-in cost 
without giving any advantage what- 
ever, apart from a fitting slightly 
different from that used by other 
shipowners. 

If ships are to be refitted rapidly 
and put into service with a minimum 
of delay after release from war 
service, this trend must not be per- 
mitted to develop. For rapidity in 
making-up curtains a standardised 
form of draw tape should be adopted 
throughout the industry. This elimi- 
nates hand-gathered work and simpli- 
fies the finishing of all except the 
heaviest type of curtain—e.g., the 
proscenium curtain in a big liner’s 
cinema or lounge with stage for 
dramatics and cinema shows. 

The pre-war method of built-in 
wardrobes in suite-de-luxe accommo- 
dation may be extended to all sleeping 
cabins and berths, the wardrobe doors 
being finished a light shade to corre- 
spond with other walls. The wash- 
basin should be similarly treated as 
well as any chests of drawers, tallboys 
or other clothing accommodation. 


Dressing mirrors may be recessed in 
the wall and arranged to pivot from 
their lower edge—if mounted high up 
—with an easy means of adjustment 
to suit the passenger’s height. 

Still further experiment must be 
carried out in sleeping accommodation 
design, for the ideal still eludes most 
naval architects. Instead of starting 
with one cabin having four walls and 
then trying to group the wardrobe, 
wash-hand basin, bed or berth and 
door in a way which will suit. 

(1) production methods 
(2) the general scheme of uni- 
formity throughout the ship 
(3) and the  passenger's 
venience, 
a start must be made with several 
cabins, perhaps in blocks of four or 
eight or 12, with a double wall 
between each. 

Part of this double wall will make a 
recess for the wardrobe in one cabin, 
and the other part will provide ward- 
robe accommodation for another 
cabin. By careful use of these spaces 
in walls, each cabin will be more con- 
venient, more easily equipped with 
standardised furniture, cheaper to 
finish and simpler to keep clean during 
voyages. Spaces in walls, where not 
used for cabin furniture may serve as 


con- 


Faster ships are essential to meet modern Ti ransport 


Conditions 


—steam economically produced is a determining factor 
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“ASSEMBLY” 


cupboards for the stewards, or for 
fire-fighting equipment or life-saving 
apparatus, thus saving space in the 
alleyways and—if fitted with glass 
doors—always on view, rapidly found 
in an emergency, yet not offering 
harbourage for dust. 

If the shipping industry can estab- 
lish a system of standardisation, per- 
haps a special committee of ship- 
owners on which all passenger lines 
are represented and if all shipowners 
agree to use nothing but recognised 
standardised goods on all their ships 
being recommissioned for passenger 
traffic and on all new passenger ships 
for a period of 10 years after the 
cessation of war, then the cost of 
re-equipping ships will be greatly 
reduced and the time involved will be 
less than anyone dare anticipate 
to-day. 

* * 

For de luxe accommodation, how- 
ever, there must be—and, no doubt, 
always will be—a need for really 
exclusive treatment, utilising specially 
designed furniture, ultra - modern 
fabrics and mural treatment as novel 
as the mind of man can evolve. The 
great liners of pre-war days have 
shown how delightful the de luxe 
interior can be; even with 20 or 30 


APPLIED TO SHIP FURNISHING AND DECORATION 


suites-de-luxe, each one can strike a 
completely individual note, each one 
an artistic triumph in itself. What 
will the post-war ship offer to the 
passenger who demands de luxe 
accommodation ? 

One obvious development is to 
begin with the mural treatment and, 
having evolved something quite excep- 
tional there, to fit the furniture and 
fabrics into the framework set by the 
wall. 

For instance, there is the case of a 
New York hostess who had her por- 
trait painted in ski kit. The resulting 
picture proved so colourful that it com- 
pletely failed to harmonise with any 
existing apartments in the New York 
mansion. So а large room was cleared 
of all furniture, carpets, and hangings, 
the walls painted a sombre grey, and 
the new portrait hung above the fire- 
place. A decorator was then called in, 
told to design walls, floor, hangings, 
and furniture in harmony with the 
portrait, and given a free hand as to 
the general effect. This experiment 
proved thoroughly successful, and 
to-day there are dozens of apartments 
in America which have been taken a 
picture or other work or art as the 
focal point, making everything also in 
the room subservient thereto. 
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In many British ships, of course, 
there аге striking pictures and 
thoroughly pleasing mural panels, 
carefully chosen by the decorator and 
merging smoothly into the general 
colour and decorative scheme. Usually, 
however, the picture was chosen after, 
and not before, the apartment had 
been designed in detail. An entirely 
new effect is obtained when the picture 
is chosen first and the remainder made 
to harmonise with the picture. 

Is this, by any chance, the way to 
introduce a new sea effect into pas- 
senger accommodation? For too 
long, now, the big passenger vessel has 
been a copy, more or less, of lavish 
accommodation ashore; and only one 
architect—Mr. Brian O'Rorke—has 
been courageous enough to break 
away from this convention. Mr. 
O'Rorke announced that he would 
make the interiors of the Orcades as 
nautical as possible, and he certainly 
gave a delightful nautical flavour to 
many details in his decorative 
schemes. 

Quite a different effect, however, 
could be obtained by taking a big sea- 
scape as the central theme of a lounge. 
Give it the place of honour on the walls 
and build up the colour scheme of cor- 
respond. Make a “ focal point " of the 
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picture—let its sweeping blues and 
rich bronze-greens be repeated in 
softer hues by floor and walls, with a 
mere tint to bring the ceiling into line. 
Let rich velour hangings repeat the 
white-crested edges of the waves, and 
use contrasting bandings to hint at the 
ever-varying sheen of the deepest sea- 
blue. Perhaps there is a man-o’-war in 
the distance, her flags introducing one 
or two of the primary colours—these 
can be repeated, emphasised, made 
more effective by similarly-coloured 
cushions, carpet details, and curtain 
trimmings. “he setting sun sends its 
warm glow over the sky, a generous 
golden yellow which can be used to 
tint the walls, enhance the effect of 
mouldings and find an echo in the fur- 
niture coverings. 


Much has been promised in new 
materials for the post-war era. Some 
of these promises have little or no 
practical basis, depending—as many of 
them do—on some extensive research 
and development not yet begun. 
Others again may be within the reach 
of economical production but must 
of necessity require a considerable 
time—after war's cessation—to become 
available in quantity and at a 
reasonable price. One must conclude, 
therefore, that ships put into normal 
traffic during the immediate post-war 
period will be equipped with materials 
and in a style similar to those of 1938 
and 1939 or as near thereto as manu- 
facturers can approach. 


Amongst the “new” materials 
which promise to revolutionise 
industry are plastics. But, as has 


been emphasised several times in the 
columns.of The Journal of Commerce 
and Shipping Telegraph many of the 
claims made for plastics may not be 
substantiated for years. The science 
of plastics is still in the infancy stage. 
While it is true that almost every- 
thing can be made in one or other 
ot the various substances known 
generally as plastics yet in many 
instances the plastic article will cost 
far too much, or be too difficult to 
produce in economical quantities, or 
offer no great advantage over the 
original wood or metal. Those who 
exaggerate the scope of plastics do a 
grave injustice to an undeveloped 
industry. Yet undoubtedly there is 
a big future for plastic articles, always 
assuming that the essential pioneer 
work is accomplished and that fan- 
tastic claims do not create a bad name 
for the material before it is perfected. 


One of the most promising new 
materials, of course, is glass. Un- 
doubtedly glass will figure more 
prominently in ships designed and 
completed four or five years after war 
ends. Walls may be constructed 


mainly, if not altogether (as in sun 
verandahs and sports enclosures) of 
glass, thereby saving space and pro- 
viding the maximum amount of light. 
By using curtains, running on metal 
runners all round the apartment, any 
wal or walls may be rendered 
opaque, and may be arranged to admit 
the sun or exclude the sun, just as 
may be required. The folding screen, 
consisting mainly of glass panels 
(as is used occasionally at the after- 
end of smoking-room or dance-space) 
wil probably be used for other 
apartments and for bulkheads running 
lengthways as well as athwart the 
ship. 

Interesting developments may be 
expected in fabrics, especially with 
those introducing a weft of glass 
or plastics, both innovations having 
passed the experimental stage and 
having gone into production just 
before United States became a belli- 
gerent. It is too early to state that 
these unconventional fabrics will 
positively retain their original attrac- 
tive appearance, colour and general 
effect but one may say that such 
fabrics will give exceptionally good 
wear and will be easier to keep clean 
than any woven fabric available to 
shipowners in the pre-war era. 


Ship furnishing in the post-war 
years will be influenced to some 
extent by aircraft furnishing. 
Although there is less need to save 
space in a ship’s passenger accommo- 
dation, yet space saving is always 
welcome, especially on cruising 
vessels and on long -voyages. By 
reducing the size of his furniture 
without limiting its comfort or 
appearance, the shipowner exploits 
still further one of the basic advan- 
tages of sea travel, viz., freedom of 
movement, 

Neither train nor aeroplane can 
compete with the average ocean liner 
in this respect. No other form of 
travel can provide sumptuous comfort 
for 1,000 passengers, including cinema 
with proscenium and stage equipment 
for presentation of plays, open-air 


swimming-pool for good weather, 
indoor baths for colder climates, 
gymnasia for men and women 


passengers, and at least one other 
large public apartment as well as the 
dining-room and lounge. This third 
apartment is usually a smoking-room, 
but there may be others almost as 
large—a dancing space, for example ; 
then it is quite usual to utilise a 
corridor or passageway as library or 
writing-room, and another space may 
serve as drawing-room or chapel. 
No matter what size those apartments 
may have been originally, their utility 
depends mainly on how much floor 
space is available for moving about. 

Acroplane furnishings are designed 


primarily to occupy as little space and 
to be as light in weight as possible, 
consistent with adequate comfort. 
Much has been done to “ tidy пр” 
the design and finish of easy chairs, 
using new materials and different 
styles. Although the shipowner can- 
not expect to attain success in this 
respect by adopting any existing 
aircraft types as they stand, yet he 
can gain some idea of how to adapt 
his pre-war designs to post-war 
conditions. 


Reference has already been made to 
the use of horizontal coil springs in 
upholsterywork. These save space 
and weight. Shipowners had dis- 
carded pneumatic upholstery as un- 
suitable for lounge easy chairs; simi- 
larly, rubber in its various forms had 
been discarded. But have these ever 
been tried in combination with each 
other or with coil spring supports? 
Assuming that rubber or rubber sub- 
stitute is available in a limited 
quantity for post-war industries of 
first importance, have we not here a 
natural and indeed ideal substance 
for reducing bulk? 


It seems probable that research, 
already making good progress before 
war broke, will soon place at ship- 
owners! disposal a material much 
more resilient than hair and springs, 
yet occupying less bulk. "The triple- 
sprung settee or easy chair, for 
example, demands a depth of 10 to 
i2ins. for the satisfactory positioning 
of layers of springs, hair, and scrim 
with their attendant webbing, twine, 
and canvas. It is not too much to 
expect an upholstery method which 
will reduce this to 3ins., or even less, 
without any sacrifice of comfort and 
having the further advantage of being 
easily renewable. In addition, it may 
be that the post-war materials will 
be less inflammable than anything 
previously offered to the shipowner, 
a point of great importance to aircraft 
operators as well. 


The problem of putting ships into 
commission again, after their release 
by the Government, is one which 
cannot entirely be left until the 
Armistice. Despite the innumerable 
demands made upon the time and 
energy of shipowners during war, a 
determined effort ought to be made 
now towards the formation of an 
after-the-war schedule for recom- 
missioning ships, including their re- 
decoration and refurnishing. Designs 
can be prepared, discussions can be 
held with other shipowners as to 
some standardisation scheme for the 
industry as a whole, and the ground- 
work laid down for rapid progress as 
soon as furniture manufacturers and 
decoration specialists are ready to 
accept private contracts. 
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GOODWILL ADVERTISING— 


Planning for Future Business 


(CONDUCT of business and industry 

in war time has brought many 
problems in its train, among them one 
that is relatively unimportant during 
hostilities but which, when considered 
during war but in the light of post- 
war requirements, assumes an entirely 


different aspect — advertising in 
general, and. 1л particular, the 
advertising of technical goods or 


services with special consideration to 
the maritime industries. 

Even in peace time the last-men- 
tioned aspect of advertising was many- 
sided. For instance there was adver- 
tising directed to further the sale 
of specific goods or services as 
opposed to the expenditure upon adver- 
tisimg which was laid out chiefly as a 
means of supporting the trade Press. 
It is axiomatic that any industry has 
the sort of trade Press that it deserves 
—just as a nation is said to be 
inflicted with the type of government 
it merits. 

In every industry one finds trade 
papers more or less flourishing in 
accordance with the volume of support 
afforded to them by the recognised 
leaders of the industry concerned. 

To act as the mouthpiece of a great 
industry is a high vocation and one 
that requires brains, enterprise and a 
keen appreciation of journalistic 
values if it is to be truly efficient. 
Granted these factors, it is important 
that the large firms should recognise 
the fact and should support their trade 
papers 100 per cent. A virile trade 
Press cannot exist otherwise, and if 
the industry is not prepared to support 
its trade Press it does not deserve nor 
will it enjoy the full advantages that 
it would otherwise gain. 

To consider a specific instance, one 
does not think it likely that any one 
of the country’s large shipbuilding 
establishments has ever received a 
direct order for a new ship because 
that particular firm regularly and 
consistently advertised in the shipping 
or shipbuilding trade Press. One 
cannot conceive a British shipowner 
writing to a British shipyard in such 
simple terms as these :—‘‘ Dear 
Sirs,—We have seen your advertise- 
iment in the ‘ апа Wake 50 
impressed that we would like you to 
build our next ship." Shipowner 
and shipbuilder alike, however, pro- 
bably feel that the shipping Press 
fulfils a useful purpose, although they 


would not expect it to bring buyer 
and seller together in the manner 
indicated. 

On the other hand, the technical and 
advertising columns of the pages of the 
Press do promote the direct sale of 
certain commodities and also help to 
find cargoes in peace time or protect 
shipowners’ interests in loading rights 
at ports mentioned in the advertise- 
ments. Manufacturers of ancillary 
equipment, pumps, furnishings, navi- 
gational instruments and a host of other 
items find the trade paper of invaluable 
help in assisting their salesmen “ оп 
the road.” Trade advertising of the 
kind just mentioned will not sell goods 
by itself but it will pave the way for 
the salesman—be he traveller or 
managing director — by constantly 
reminding the prospective purchaser in 
his quiet moments in the office, in the 
train, in his home or wherever he 
reads his trade paper that something 
new demands his investigation ог 
reminds him of something that might 
otherwise have been forgotten. 

Shipowners and their superinten- 
dents are among the world's most con- 
servative business men and it takes a 
lot to convince theni that there is any 
merit in making changes. Time and 
progress march on more quickly in the 
engineer's brain than in the ship- 
owner's. Perhaps it is as well. Sea- 
farers are engaged in a constant 
struggle with a treacherous enemy and 
eternal vigilance is the price of safety 
at sea. Therefore, says the superin- 
tendent, why depart from what is well 
known and well-tried ? 

Nevertheless progress is being made. 
* Audemus dum cavemus" is the 
appropriate motto. We have seen in re- 
cent decades the improvements in cargo 
steamers' lines, the introduction of 
oil firing and of the internal 
combustion engines—great advances 
pioneered by keen engineering brains 
and “ sold" by enthusiastic salesman: 
ship plus consistent advertising. 

In the midst of all this, in September. 
1939, came a complete change with 
the virtual elimination of competitive 
effort—in the capitalist meaning—from 
shipping, shipbuilding and marine 
engineering. Shipowners were not 
allowed by the censor to advertise their 
sailings, even if the appropriate 
Government Department permitted 
them to despatch ships on commercial 
voyages. Shipbuilding and marine 


engineering yards were at once filled 
with orders for new tonnage to the 
limit (and above) of their capacity. 
Why continue to advertise? 

It is obvious that immediate benefits 
could not accrue but most firms 
realised that lasting benefit was of 
greater interest to them, so they have 
continued their Press announcements, 
but in many instances on a reduced 
scale. That may be summed up as the 
position as it existed after three years 
of war. It expresses, too, the calcu- 
lated decision of keen business men 
responsible for the conduct and 
success of our leading industries. 

More recently, however, by rulings 
emanating from the Treasury, ship- 
owners have been virtually pre- 
cluded from continuing their рге- 
vious scale of advertising, and it is 
a curious paradox that the Govern- 
ment which has established public 
relations officers and staffs in almost 
every department and which indulges 
in advertising to a far greater extent 
than any of its predecessors should 
be the one to interfere with the 
domestic concerns of the shipowner. 
It is hardly open to doubt that with- 
drawal of publicity has anu adverse 
effect on goodwill. 

What of the future in the shipping 
world? Will events run true to the 
pattern of 1919 and оп? Who will be 
the world's carriers and how much 
will there be to carry? Many people 
would like to know the answers. In 
any event it would appear that Great 
Britain and the United States will be 
possessors of the bulk of the world's 
carrying tonnage: there are no 
“neutrals ” to wax fat at the cost of 
the belligerents as in the last war, but 
one feels that the Americans will strive 
hard to maintain the place in world- 
carrying that their war effort has 
created for them. 

Indication that the Americans have 
their eyes firmly fixed on post-war 
traffic was contained in a special reso- 
lution passed by the Propeller Club in 
New York last September and circu- 
lated in the form of a statement to 
Rear-Admiral Emory S. Land, U.S. 
War Shipping Administrator, and to 
some 200 Propeller Clubs all over the 
United States. The text of the state- 
ment is illuminating inasmuch as it 
clearly indicates the trend of thought 
of those Americans who are anxious 
to develop a forward merchant navy 
policy for their country. 
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“Tt is, of course, well known that 
very few ships are available to-day for 
privately conducted trade,” the club 
declared in its statement. “ Such ships 
as are no longer available to Americans 
for commercial purposes are perform- 
ing a splendid service in the grim job 
of winning this war. This board 1s 
firmly convinced that by means of 
advertising and publicity in the daily 
Press, periodicals and the various 
shipping and marine publications 
throughout the country the American 
public should be kept informed as to 
the essential war services those ships 
are performing, and more particularly 
why there are practically no ships 
available for privately conducted 
foreign trade during the current war 
emergency. This board, moreover, 
deems it only fitting and proper that 
the American public should be con- 
stantly reminded of the vital need for 
a strong and efficient American mer- 
chant marine in the post-war years.” 

Explaining that it was recog- 
nised by the board that the 
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American Press generally has sup- 
ported the American Merchant Marine 
the club pointed out that the 
continued support of the American 
daily Press and the various marine and 
shipping publications “15 vital in the 
critical years which lie aheaa. 


“The members of this board 
respectfully recommend to the War 
Shipping Administration that the 
latter, in allocating ships for operation 
among the various American steam- 
ship companies, allow, or make provi- 
sion for reasonable expenditures for, 
both publicity and advertising in all 
future General Agency contracts— 
first, for the purpose of supporting the 
War Shipping Administration’s efforts 
to safeguard the future of the Ameri- 
can merchant marine; and, secondly, 
to maintain, on the part of established 
American flag shipping services, their 
respective names, prestige and business 


contacts with the shipping and 
travelling public throughout the 
world." 


HINTS ON THE 

REGISTER TONNAGE 

OF MERCHANT SHIPS 
by 


ERNEST W. BLOCKSIDGE, 


M.Inst.N.A. 


The second edition of this handbook is 
published in response to a pressing 
demand. Its purpose is to assist ship- 
owners, shipbuilders, marine  super- 
intendents, dock authorities, under- 
writers, ships’ officers and others to 
understand a very difficult subject; and 
to explain means whereby running ex- 
penses of ships can be reduced. 


It deals with the regulations actually in 
force, and is presented clearly, concisely, 
‘and free from confusing technicalities. 


Its readers will obtain an intelligent in- 
sight into the important essentials which 
have a direct bearing on the successful 
operation of ships in their relation to 
the measurement for register tonnage. 


100 pages. Fully indexed. 
Full Cloth Bound. 


1/6 (by post 8/-) 


Orders and remittances to— 


CHAS. BIRCHALL & SONS, Ltd. 


17, James Street : LIVERPOOL, 2 
or 
LONDON: 6/8, Fenchurch Bldgs., Е.С.3. 


Crown 8vo. 


That statement clearly indicates 
what British shipping may expect to 
have to face while British shipbuilding 
and marine engineering will be up 
against equally serious competition 
irom yards that have leapt from 
marshland to staggering figures of 
monthly production in a very short 
time. It is therefore seriously sug~ 
gested that British firms should take 
a leaf from the American book and 
make full use of the powerful assist- 
ance which their trade Press can give 
and is only too glad to have the oppor- 
tunity of giving towards maintaining 
the prestige of British shipping all 
over the world after the war. There 
is much that the trade Press can do 
given adequate, wholehearted support 
by the leaders of the industries con- 
cerned. Let them decide to support 
to the full their trade papers, put 
their decisions on trade policy into 
effect, and by co-operation ensure the 
maintenance of a powerful ally at 
the time when help will be most 
needed. 


An entirely new work of 
assistance to Ship Designers, 
Marine Superintendents, 
Ships’ Officers and others 
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concerned with the operation 
and construction of ships. 


SHIP 
EFFICIENCY 


AND 


ECONOMY 


G.S. Baker, O.B.E., D.Sc. 


CONTENTS: 
ROUGHNESS OF SURFACE 
AND FOULING—WIND RE- 
SISTANCE AND HULL 
SHAPE—ROUGH WATER, 
ROLLING, PITCHING, ETC. 
—STEERING OF SHIPS— 
STEERING AND STABILITY 
OF COURSE IN SHOAL 
WATER — WORKING CON- 
DITIONS OF PROPELLERS 
—ECONOMICAL SPEED 
AND POWER MARGINS. 
154 рр. Full Cloth Bound. 
Fully Indexed. Numerous 

Diagrams. 


40 / (By post, 
= 40/6). 
Obtainable from :— 


Charles Birchall & Sons, Ltd. 


17, JAMES ST., L'POOL, 2. 
or LONDON OFFICE:— 
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